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TAG 


ROUND FORM 
RECORDERS 
















Allowing tube 
lengths up to 
150 feet with 
Absolute Accuracy 


ECORD-MAKING within 25 to have your recorder 100, even ; 

feet of the bulb center of an 150 feet from the installation and 
installation is often impracticable yet retain the same TAG accuracy. 
and long thermo-sensitive connect- 
ing tubes introduce inaccuracies 
with fluctuations of the surround- 
ing atmosphere. 


Of course, these TAG Recorders 
are obtainable in the new Round 
Form—a_ greatly improved and 
much handsomer case and at a 
TAG engineers have developed the _ price that will be a pleasant sur- 
line of Fully Compensated Mer-  prise—equipped for either panel 
cury Recorders. It is now possible — or wall mounting. 


The construction of the TAG Fully ner and outer tubing (A) is filled with 
Compensated Mercury Recording Ther- gas (C). The gas-filled space acts like a 
mometers (shown in this line drawing) long bulb, connected to a capsular spring f 


in recorder case. This 


Pi spring shifts fulcrums ‘ 


of mercury mechanism t 


and compensates it for 
atmospheric tempera , 


i 3 
a D ture fluctuations. 


consists of a double 
connecting tubing, the A~ . 
inner capillary tubing 





| 


(B) contains the mer- 
cury (D) and_ the 
space between the in- RR 











Write for Bulletin No. I 977—It tells the whole story ... . 
. they will interest you. 


Sie -Pieier 








Ask for prices too... 
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So said the chief engineer 
of one of America’s largest 
manufacturing chemists. 
And everywhere —in all 
lines of America’s indus- 
try—engineers are praising 
Mercoid’s performance. 
They are talking about its 
accuracy, extremely close 
control, and complete free- 
dom from troublesome 
servicing. 

Whether your problem is 
the control of tempera- 
ture, pressure or vacuum 


“No matter what my 
control problem 1S 
I STICK IN A 


MERCOID 


and forget it’ 
















—you will find Mercoid 
the best possible solution. 
Mercoid’s operate electri- 
cally on full line current. 
No transformers—no re- 
lays—no delicate adjust- 
ments. 


Send us your name and 
address and we will mail 
you complete information 
on the entire line of 
Mercoid Controls. Also a 
booklet showing detail 
blue prints of over 30 
Mercoid installations. 


AMERICAN RADIATOR COMPANY 





Accessories Division, Dept. MI- 4 


40 West 40th Street 


When writing to American Radiator 


t ) 


New York, N. Y. 
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The OSCILL 
STEPS OUT. 


th 
LABORA ‘ 


e 








In the Early Days-- 


Two or more tables full of apparatus. 
Several operators and assistants required 


Sensitive adjustments necessitating a laboratory 
set up. 


Arc lamp and large rheostats. 
Dark-room loading film holders 


Every test a staged test. 


Several days to set up a test, even with skilled 
operators. 






Today-- 


All apparatus can be placed in a suit case. 


Only one operator required. 

Sturdy equipment not easily damaged. 
Incandescent lamp. 

Daylight-loading film holders — standard films 
Automatic operation with simple connections. 
Can be set up for action within two hours. 


S.P. 1796 tells the complete story. 


Westinghouse Electric & Manufacturing Company 
Newark Works Newark, N. J 
Sales Offices in all Principal Cities of 
the United States and Foreign Countries 


Send me a copy of S.P 1796, “Oscillography”, describing important applications of oscillo- 


graph equipment. 
Name a 
ee 


Company sine pennies 


When writing to Westinghouse Elecric & Manufacturing Co. mention INSTRUMENTS 
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— 
Mercury Can’t Blow Out 


OS Ie 


Looe 


















YouCAN have flow 
meters that cannot 
losemercury from 

the manometer 
in the heaviest 
surge. 

































A New Flow Meter 
Improvement 


When the slightest excess flow occurs the me 
cury seal instantly operates to prevent the up 
stream pressure from blowing mercury out of 
the downstream side. No matter how widely the 
steam flow varies ...nor how wildly there 
can be no inaccuracy due to loss of mercury 
Because there can be no loss of mercury. Cata 
log No. 21 explains in detail. Write for your 
copy now. 


THE BROWN INSTRUMENT COMPANY 
4482 Wayne Avenue Philadelphia, Pa. 


Branches in 20 principal cities 


‘To measure is to economize” 





Pyrometers, Flow Meters, COg Meters, Tachometers, Thermometer s, 
Pressure Gauges, Resistance Thermometers 


When writing to The Brown Instrument Company mention INSTRUME)D 
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MULTIMETERS 


D. C. and (A. C. or D. C.) 






A.C. or D.C. 
Multimeter 


Write 
for 
Bulletin 
502A 





When looking for Reliable 


HIGH SENSITIVITY METERS 


Get in touch with 


RAWSON 


ELECTRICAL INSTRUMENT CO. 


INCORPORATED 1918 


CAMBRIDGE, MASS. 
Branch Office: 91 Seventh Ave., New York City 


Manufacturers of Microammeters, Milliammeters and Am- 
meters, Microvoltmeters, Millivoltmeters and Voltmeters, 
Cabletesters, Timers, Earth Current-Meters, Fluxmeters, and 
Thermo Junctions, Electrostatic Voltmeters, Wattmeters, Etc. 














When writing to Rawson Electrical Instrument Co. mention INSTRUMENTS 
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Master Instruments for Industrial Service 


. EWELL MASTER Instru 
ments are designed espe 
cially for industrial service 
and to make unnecessary the 
wasteful practice of using in 
struments with an accuracy 
guarantee of 1/10 to 1/4% 
where 1/2% accuracy is en 
tirely adequate 
They comprise the first com 
hd plete line of high grade inter 
mediate size instruments in 
cases of uniform dimensions, 
meeting practically every re 
quirement of industrial serv 
ice. Their accuracy guarantee 
of 1/2% 1s entirely adequate 
for industrial testing and f 
] 


much laboratory work 





} N Jewell Master Instrument 
+] ¢ ] 
the sturdy design essential to 
reliable testing under hard serv 
1 
ice is combined with compact 
size for easy portability, accu 
rate performance, and ease of 





Uniform size bakelite cases 


t non-shatter ible glass 


So 
J 


o le yoninas no 
ee ee large scale openings; long hand 
Wattmeter is typical of the fine construct drawn scales and mirrors to pre 
of all master movements. Coils wound 

lamning } 


vulded  bakelit vent paralla xX errors, are some O! 





~~ ro snag rial; _ lation “~e out; and the features that reflect the high 
shielding against 1 ce ¢ external 
netic fields, are some of the constructional d quality of Master Instruments 
tails that make the Jewell Master Wattmeter 


Movement remarkable for its accuracy 
reliability 


Jewell Electrical [nstrument Co., 16. 50 Walnut St. Chicago 


Manufacturers of a complete line of high grad 
switchboard and portable instruments 








29 YEARS MAKING ¥i INSTRUMENTS ey - 
‘ | i] mil " 
‘ Alesell as wll 
é r LL on | 


r. When writing to Jewell Electrical Instrun ” n IN 
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Laboratory Appar: itus and Supplies 


the kind you want, when you want them 
and at prices you are willing to pay 


mmnasg Y 

TESCHNER 
“One Motion” Control 
VISCOSIMETER 
Embodies every known feature 


to facilitate the test and to in 
sure the accuracy of the test 


Comes with Universal or Furol 
tubes or with tube with inter 


changeable orifices—all with 
Bureau of Standard Certif 
cates 
Descriptive leaflet and list of users 
7 ] l ? 
gladly furnished upon request 





Vow Stand a 
Water Stills 


The *‘New Standard’* Water Stills, manu- 
factured by the Barnstead Mfg. Co., Bos 
ton, Mass., are stills of outstanding su- 
periorities—they occupy considerable less 
space than old types and can be easily 
applied to a brac ket type 

Carried in stock for immediate shipment 
in the following sizes 
Gas....1, 11/2, 2, 5, and 10 gallon capacity 
Electric 

1, 14%, 2, 3, 5, amd 10 gallon capacity 

Steam._..5, 10, 15, and 20 gallon capacity 





Larger capacities to order 


Write for descriptive leaflet 
and prices to 


TESCHNER - MYERS CO., Ine. 
Laboratory Apparatus and Reagents 
EXPORT - WHOLESALE - RETAIL 
43 Warren Street New York, U.S.A. 
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A New and Remarkable 


Standard of Accuracy on 


PRESSURE 
GAUGING 


INSTRUMENTS 


HE PAULIN SYSTEM of pressure 
gauging now offers engineers, scien- 
tists, educators, aviators and_ tech- 
nical men in all branches of industry a new 

Standar d : high standard of accuracy in the precise 
 S papepelg ~ “ —, > weighing of atmospheric pressure. This 
ane ok 845 system, introducing an entirely new prin- 
types made for ciple which eliminates all lag and hysterisis 
0 A sage ay found in the usual aneroid, is capable of 
industrial use. registering the slightest change in air pres- 
sure on a dial marked to the smallest read- 

ings yet achieved. Paulin System Altimeters 

will register differences in elevation as small 
as two feet. Paulin System Barometers are 
readable to 1/100 of an inch, and less. 
The Paulin System Barometer replaces the 
mercury barometer in many cases where 
the delicate mercury column is impractic- 
able. It is more accurately read, just as sen- 
sitive and costs less. Mail the coupon below 
for a free copy of the Paulin System “‘Man- 
ual on Altimetry.”? Also ask for our recently 
issued work on “The Origin and Develop- 
ment of the Barometer and Altimeter.” 








Paulin System Altimeter in handy These pamphlets will come free in response 
carrying case. An instrument that to the coupon. Address: 

allows one man to do the work of 

five in running preliminary surveys. 


Educational Division 


The American Paulin System, Inc. 





1220 Maple Avenue Los Angeles, California 
4 ka seaeeenw eee ee eeeeeeeeseeeee =: 
vf ALTIMETER \ | ; 
° — Dm : : 
, ,» THE AMERICAN PAULIN SysTEM, INC., 8 
« 1220 Maple Avenue, Los Angeles, Calit ; 
' 1 
' Please send me, free, a copy of 1 
rT . 1 
; Paulin System Altimetry ' 
ene ‘ Manual.” 
ig ' “Origin and Development of ' 
1 99 
‘ U LC 
' Barometer ' 
1 ' 
» Name ! 
' ' 
The Paulin System Level Flight In 1 Address ' 
dicator and Altimeter for aircraft “ee aime eb ak aad a aie ee a a cen 


When writing to The American Paulin System, Inc., mention INSTRI MENTS 











A Poeket Pyrometer 





For all temperatures from 1100 to 4000 F. No 
delicate electrical indicator. Light in weight. 
Especially adapted for use by the “man in the 
shop.” Reasonable in price. 


Some of the Recent Purchasers: 


Allegheny Steel Company Inter-Woven Mills, Inc 

C. L. Berger & Sons, In Jardine, Matheson & Company, Ltd 
Beach Enameling Company Lansing, Michigan Board of Water & 
Columbia Steel Cort Electric Light 

Calorizing Company Libby, McNeal & Libby 

Canadian Atlas Steels, Ltd Mexican Petroleum Corporation 
Crucible Steel Company of America Milwaukee Gas Light Company 

Erie Malleable Lron National Roll & Foundry 

Essex Engineering & Steam Equip. ¢ New York Board of Education 
Thomes A. Edison, Inc. Rome Wire Company 

Eagle Pitcher Lead Company Spang Chalfant & Company 

Ford Motor Company Steel Company o: Canada 

Gould Coupler Company United States Stores Company 
Globar Corporation University of California 

General Electric Company University of Cincinnati 

Hyde Park Foundry & Machine Co Wisconsih Power & Light Company 


Write for Bulletin No. 101 


COLONIAL SUPPLY COMPANY 
217 WATER STREET, PITTSBURGH, PA. 


OUR SPECIAL SERVICE 


Our newly rganized Instrument Division offers its services to all users 
) s nents, who a the n instruments not now avail- 
: is countrv. I } sw i] e glad to import such 
ins . s and iipn \ I i irge over and above 
the st will be made. 
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Practical Steelmaking 








By 
WALTER LISTER 


Cloth 6 x 9 inches. 442 pages 


212 illustrations. Price $7 postpaid. 


/ 


EW, if any, books have been written on Practical 

Steelmaking. There are many technical books 

relating to the Metallurgy of Iron and Steel, 
some of which allocate a chapter or two to this most 
important and highly interesting section of a steel 
works. These, however, usually confine themselves in 
their description of this work to a few elementary 
chemical reactions, some of which do not actually 
occur in practice, coupled with meagre descriptions 
of furnace construction little of which is useful or 
helpful. 

In presenting this work to the rising generation 
of steelmakers and students of the subject the author 
has been impressed by the lack of information of 
practical value available for the man working, or 
who is going to work, the furnace; or those schem 
ing and controlling such operations. They, after all, 
are the main factors contributing to the success or 
otherwise of any modern undertaking. Without their 
intelligent co-operation and practical knowledge, the 
best of theoretical intentions will go astray. And it 
is the author’s object in this contribution to the liter 
ature of a great industry to give in simple languag: 
and concise form the results of over 20 years’ ex 
perience of practical steelmaking in most of its vari 
ous branches and methods. He has dealt with all the 
essential parts that come under the direct control of 
the steelmaker, and has also kept in mind the needs 
of the young student with regard to matters that up 
to now have not found their way into text-books. It 
is hoped that a careful study of this volume will 
quickly put him on the track of things which usually 
take years to find out by unaided efforts. 


Date 
INSTRUMENT’S BOOK SHELF, 


1117 Wolfendale Street, 
Pittsburgh, Pa. 


Kindly send me a copy of Lister’s “Practical Stee Vaking” all 
charges prepaid, and bill me $7.25. 


Name 
Street 


City State 
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The L & N Potentiometer Pyrometer ws 


99 LIKEA 
66 | n FINE 


es i 
a4 6 





recording potentiometer pyromceter 


On 
= which 
| : ’ run in’ under expert supervision 


Actual width of chart is about 10 inche a 


It’s Ready To Use When You Get It 


IKE the finest automobile, every L & N Re 
cording Potentiometer Pyrometer is thor 
oughly “run in” before you get it. It is mounted 
on a test rack and operated continuously for five 
straight days—120 consecutive hours. It is re 
peatedly observed and examined by an expert 
Like its tested materials and workmanship, its 
performance must be without flaw. 





These machines, “the most accurate and de 







LON< - cee pendable pyrometers in industry,” have a repu 

ape ies eek cai tation to maintain. Any one may be called upon ~~ 

rding and for indicatit to uphold that reputation to the letter. We 
Special bulletins outlir th f therefore insist that each be “run in” like a fine 
2 gg ag lg i Rigas car, so that from the moment it reaches the 

tate your problem. customer's hands it will serve at full efficiency 

LEEDS & NORTHRUP COMPANY 
4901 STENTON AVENUE PHILADELPHIA, PA. 


Branch Offices Cleveland Chicago Houston Los Angeles San Francisco 


LEEDS & NORTHRUP 

















L&N Potentiometer Pyrometers—Different from All Others—Most Accurate In Industry 
For Indicating, for Recording, or for Automatically Controlling Temperatures 


| 

| 

| 

| 
When writing to Leeds & Northrup Company mention INSTRUMENTS | y 
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CoLp.-JUNCTION temperature variation will seri- 
ously impair the accuracy of your pyrometer recorders, 
indicators and controllers if variations are not accurately 
compensated. 

Wilson-Maeulen Pyrometers of all types have auto- 


matic electric compensators to prevent such errors. 


Send for descriptive 
leaflet P-7. 








ILSON- MAEULEN (0 


INCORPORATED 


387 Concord Ave. New York, N. Y. 


n INSTRUMENTS 





When writing to Wilson-Maeulen Co. ment 
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To Our Readers 
)  emine months ago the first issue of , INSTRUMENTS ap 


peared. The appearance of this publication provided a central source 
of information for all instrument users. As we stated in the first issue, 
we felt that in presenting INSTRUMENTS we were rendering a dis 


tne uses Ol 


tinctly valuable service by disseminating information on 


instruments in science and industry 


That the journal fills a long felt need and is successfully accomplishing 
what it set out to do is proven by the fact that the instrument users 
in large numbers have come to us with their questions on instruments 


and devices for measurement, inspection and control—also, the adver 


tisers, who have been with us since the beginning express satisfac 
tion with the results they have obtained from their advertising in our 


publication. 


The editor again invites all those interested in this important field to 
cooperate and thereby vastly increase the usefulness of INSTRU 
MENTS. Some of the ways this can be done are: 


1. Send in information or articles on how you have applied instru 


ments and control devices to your special problem; improvements made 
by you in installation of instruments; description of new devices 
developed by you; application of old instruments to new uses, et 

2. Mention INSTRUMENTS when writing the advertisers in this 
periodical. 

3. Call INSTRUMENTS to the attention of all those, who would 
be benefited by receiving it regularly 

4. Cooperate for a “bigger and better” INSTRUMENTS 

INSTRUMENTS provides a common meeting place for the various 


engineers interested in the application of instruments and devices for 


measurement inspection and control in all industries 
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a The Instrument Exhibits at the 





. » 
Iron and Steel Exposition, 
e 
. Pittsburgh, Pa. 
HE Bristol new line of air operated controllers for use on tin pots, 
ieee ote tanks and all low temperature control applications, held 
a prominent place in the Bristol booth. Recording Electric Instrument 
of round and strip chart type, tachometers, a Blast Furnace Stock 
Level Recorder, electric controllers and electrically operated control 
valves completed the exhibit. The feature of the Bristol Company dis 
play was the Hot Blast Temperature Control Unit complete with 
i mechanism for operating the mixing valve at a Blast Furnace. A quick 
reading, ribbon thermo-couple with a light portable pyrometer of th 
direct reading type was on exhibit for use in securing surface tempera 
tures of hot rolls in steel mills, rubber plants, ete 
ms The Brown Instrument Company showed a number of flush type 
instruments mounted on black metal panels: Twelve Record Mul 
tiple Recording Pyrometer, Indicating Pyrometer and Switch, Record 
ing Control Pyrometer, Indicating Control Pyrometer, Liquid Level 
Recorder, Indicating Flow Meter, Recording and Integrating Flow 
Meter. Forged Steel Monometers in various stages of construction, 
Portable Pyrometers and potentiometers, Thermocouples, Protecting 
Tubes, and Automatic Control Valves were included in the exhibit 
; The Foxboro Company exhibit consisted of the following: The New 
Steam Flow Meter in operation; Controlling Pressure and Flow Met 
ers; Integrating and Recording Steam Flow Meters; Pickle Tank Tem 
é 


perature Control and Hand Tachometers 
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The General Electric Company voice-controlled toy train was on 
display 
The complete line of instruments of the Hays Corporation were ex 


hibited by Jno. D. Hiles Company: draft gages, CO, recorders, test 
sets, draft recorders. This company also showed S-C Swartwout feed 
water regulators 

A Ranarex CO, recorder wit 
working conditions and also a device to oscillate the whole instrument 
to show its durability and ruggedness was shown by the Permutit 


h a special mechanism to show actual 


Company. The same type instrument is adapted for ammonia record 
ing, for measuring the correct ratio of an ammonia air mixture in nitric 
acid manufacture. It is also adapted to the measurement of gas den 
sities. This company also showed a small working model of a pressure 
filter and zeolite softene: 


The Pyrometer Instrument Company demonstrated their line of py 
rometers: Portable Optical Pyrometer, Portable Radiation Pyrometer 
and Immersion Pyrometer 

‘The Republic Flow Meters Company had on display a complete line 
of instruments manufactured by them. There was shown in cross-sec 
tion their new type flow meter body, built entirely of steel tubing. The 
construction of the “U” tube in this meter was of seamless tubing with 
contact chambers accurately machined. Their control pyrometer was 
in actual operation on a Hevi Duty Electric Furnace, and the control 
feature of the pyrometer was so arranged that a mercoid switch han 


n heating the furnace. Another control py 


dled the entire power 
rometer with its thermocouple located in the same furnace was used 
to operate a motor driven air and fuel valve for controlling tempera 
ture in a fuel fired furnace. Other instruments on display were dial 
type draft recorders, calibrated for reading low drafts at vacuum or 
pressure, the same type instrument with circular chart recorders, motor 
driven CO, recorders, in which samples of the gas are drawn by means 
of a motor driven gear pump and the analysis made chemically. 

The Roller-Smith Company showed a complete line of a.c. and d.c 
portable and switchboard type ammeters, milli-meters, voltmeters, milli 
voltmeters, volt-ammeters, wattmeters, power factor meters, frequency 
meters, ohmmeters, circuit testers and shunts. They also exhibited the 
new type GA graphic recording instruments, various types of open 
and enclosed air break circuit breakers, various types of d.c. relays and 
the new type O oil circuit breaker, 600 amperes, 15000 volts 

Rutherford & Uptegraff displayed the following instruments of the 
Weston Electrical Instrument Corporation: Model 44 electric indicat 
ing tachometer, Model 539 portable minature current transformer to 
vether with Model 528 1 ampere a.c. ammeter, fan shaped d.c. switch 
board instruments and the Junior portable group for a.c. testing 

New model portable ammeters, voltmeters and wattmeters were 


hown by the Westinghouse Electric &@ Manufacturing Company 








929 
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The Radial Planimeter 


JOHN L. HODGSON, M. Inst. Mech. E. 


N a previous article* the author discussed the errors which were 
| volved when the radial planimeter was used to average circulas 
“orifice head” charts 

In the present article it is proposed to consider the theory 
planimeter, and to present a method which enables this planimeter to 
be used for averaging “orifice head” charts in which the spacing is 
slightly distorted from exact proportionality to the “head” by the pri 
hanisms in the flow meter 


“Alara, petapeecn: ON IRR PR pe ene or 


Referring to Fig. 1, it will be seen t lanimeter consists 


ence of cranks or similar me¢ 
essentially of.a frame having a slotted portion XY adapted to slide on a 


peg O fixed at the centre of the dia ‘ram. Attached to this frame is a 
planimeter wheel W having its axis along the line AB. This frame als 
" 1 


carries a tracing point P and a rubbing support T to keep the tracin 
point off the paper. 
A small portion of a fluctuating pen line is shown dotted between P 


and P’ on the diagram. 

A very little consideration will show that this so-called planimeter 1s 
not an area measuring device at all. It is really a special form of cyclo 
meter. It measures the mean height of a diagram by presenting us with 
a reading which is proportional to the difference between the mean 
circumference of the pen line drawn on the diagram and the circum 
ference of the diagram zero circle, which difference is of course propor 
tional to the difference between the mean radii of these circles; i.e. to the 
mean height of the diagram 

That this is so is easily seen to be the case if it is assumed that the axis 
AB of the planimeter wheel is made to lie along the line PO, so that the 
centre of the wheel lies at R’. 

If the point R’ of such a planimetet made to traverse first circle 
RST, then the line RR’, then circle R’UV, and lastly back to R along 
the line R’R; the final reading will be proportional to 

27 (OR’ — OR) 27 R’R, 
i.e. to the difference between the radii of the two circles (1) 

It is shown in Appendix I that provided the axis AB is parallel to OR 
this result will still hold at whatever distance the centre of the wheel 1 
placed away from’R along a line RS which is at right angles to OR... (2) 

It is therefore possible to place the pl 
the frame RYX, and to provide an easily seen tracing point at P. The 
fact that P and R are not co-incident does not introduce any error, as if 
P is taken round the circles to be averaged instead of R, the difference 


inimeter wheel on one side of 


between the radii measured is obviously just the sam 


*Instruments, November, 1928, pages 479-482 
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It is further shown in Appendix 2 that if the axis AB is fixed at an 


inclination of ® to the line OR instead of being parallel to it (See Fig 
2), the reading of the planimeter wheel after the traverse above referred 
to will be proportional to 


27 R’R cos 9 (3) 
As cos 8 can be given any value between unity (when 8 O) and 
zero (when 9 = 90), a device for setting the angle © to some stated 


value for any particular diagram enables an even number to be chosen 
for the value of the conversion factor by which the planimeter wheel 
readings have to be multiplied in order to give the result in the same 
units as those marked on the chart. 

The method of evaluating a circular diagram by means of a radial 
planimeter is, therefore, first to decide on a value of ® which will give a 
simple number (such as 2, 5, 15, etc.) for the conversion factor c by 
which the planimeter wheel readings for the complete traverse RSTRR’ 
UVR’R have to be divided when obtaining the mean ordinates of the 
diagram. This is best done by making the circles RST and R’UV corre 
spond respectively to the zero and to the maximum ordinates of the dia 
gram, taking experimental traverses, and adjusting % so that a suitable 
whole number is obtained for the required factor. 

If a number of identical diagrams have to be planimetered, the same 
reading will be obtained on the planimeter wheel for the same setting © 
after going round the circle RST when planimetering each diagram. It 
is, therefore waste of time to carry the tracing point round this circle, as 
the reading of the planimeter wheel for a given setting, %, for one tra 
verse round this circle can be determined once and for all. The plan: 
meter wheel should, therefore, be set at this reading at the commence 
ment of the traverse, or the difference between this reading and 10,000 
(supposing this to be the maximum reading of the planimeter wheel 
dials) should be subtracted from the difference of the readings obtained 
by taking the traverse RSTRR’UVR’R (4) 

If only a portion of the pen line is to be averaged the traverse 
NSTN’M’UVMN (Fig. 6) should be taken. 

It will be obvious from the above that only diagrams for which the 
radial distance is exactly proportional to the “head” (or other physical! 
quantity indicated by the diagram) can be accurately averaged by means 
of a radial planimeter. If the spacing of the “head” lines is not exactly 
proportional to the increase in radius, an error will be introduced 
Where the deviation from exact proportional spacing is small, the error 
may be allowed for by multiplying the planimeter wheel reading by a 
diagram spacing factor, s, which is tabulated or plotted for each mean 
height of the diagram (5) 

The values of this factor can be obtained from measurements of the 
radii of the circles on the diagram by means of the relation: 


i. (6) 
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In order to obtain the flow from a “head” diagram, the square root of 
the mean | radial planimeter is multiplied by 


ead obtained hy means OT a radi 
he flow formula. Actually it is the mean of 
the flow formula 


the square roots of the heads which should be used 11 
This figure can be obtained by using t 
in the article in the March, 1929 issue. It will be remembered, how 
ever, that in the article published in the November, 1928 issue it was 


shown that, provided the m; 


l 
he square root planimeter described 


] 
planimetered does not ex 
| viens Et pera 
ceed twice the minimum ordinate, only small errors are introduced by 
oO Isal niay imete t htain f] ‘ t TY “ha ‘i li or 
using a radial planimeter to obtain low from a heac diagram 
These errors are approximately d for 
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It will thus be seen that the mean height obtained by means of a radial 
planimeter can be expressed by the formula 
h ae (7) 
c.t 
where h = is the mean height of the diagram in inches of water or other 
unit in which the diagram is marked off, 
r is the increase in the planimeter wheel reading for a traverse 
corresponding to t hours, 
s is the diagram spacing factor which corrects for the deviatior 
from exact proportional spacing of the lines on the diagram, 
c is the conversion factor chosen to convert planimeter wheel 
readings into “head,” 
and y is the ordinate factor which enables flows to be obtained by 


averaging a “head” diagram. Its values are given in Table II 


APPENDIX | 
TO SHOW THAT IF THE AXIS AB OF THE PLANIMETER WHEEL IS 
PARALLEL TO OR, (see Fig. 1) THE REVOLUTIONS OF THE PLANI 
METER WHEEL FOR ANY GIVEN TRAVERSE OF THE POINT R 
ARE INDEPENDENT OF THE DISTANCE BETWEEN THE CENTER 
Q OF THE PLANIMETER WHEEL AND THE POINT R 





The direction of motion of Q will be along CD, which is the line draw 
through Q normal to OQ. 
Since the linear motion of the edg: f the wheel is equal to the distar 
moved through by Q projected into the plane of the wheel, we have 
Revs. of planimete Distance moved through x sin B (7) 
wheel Circumference of wheel 
Revs. of planimeter wheel of circumference ) 27 OQ in B 
for one traverse of the point R’ around the ' 
circle R’UV } 
OR (8) 
I 
since OR’ OO sin PB 


Then ror the traverse RSTRR’l VR’R the re volutions of the plat imeter wheel 
will be 
(OR’ OR) 27 R’R 


=. { { 
i I 





that is proportional to R’R (Y) 
It will be seen that (9) is true for all positior f the planimeter wheel W 
along the line RS 
APPENDIX II 
TO SHOW THAT IF THE AXIS AB OF THE PLANIMETER WHEEL IS 
INCLINED AT AN ANGLE 98 TO THE LINE OR (See Fig. 2) THI 
REVOLUTIONS OF THE PLANIMETER WHEEL AFTER TAKING 
THE TRAVERSE RBCRR’EFR’R WITH THE POINT R WILL BE PRO 
PORTIONAL TO R’R cos 9 
We have seen in Appendix I that the registration of the planimet 
one traverse of the point R around the circle RBC is proportiona 
that if R is extended to R’ (see Fig. 3), and a contrary traverse taken, the read 
ing 1S proportional to (OR’ OR), i.e. to R’R (since the movements along the 
paths RR’ and R’R cancel out.) 


r wheel ft 


( 
1 
1 


*OA/OB is the ratio of minimum to maximum ordinate for the diagram planimetered 
See also Figs. 3a and 3b, p. 480 of Instruments, Nov. 1928 
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If now the axis of the wheel AB is set at right angles to, instead of parallel 
OR (see Fig. 4), and a traverse is taken as above, there will be no registra 

at all on the planimeter wheel, as the points R and R’ are co-incident at 
infinity 
For any intermediate angle 9 of inclination of the lines AB and OR (see Fig 

2) the registration for a traverse taken as above will be proportional to rr’, since 

rr’ is now the length intercepted between the planes of the planimeter wheels 

n the line through O which is perpendicular to them 
But it is shown in Appendix III that r’r is equal to R’R cos 9. We therefore 
e that the registration of the pl ter wheel can be made proportional to 

RR’ cos ©; where cos © has any value between unity (when 0 0) and zero 

(when 0 90) (10) 


APPENDIX III 
TO SHOW THAT r’r (Figs. 2 and 5) IS EQUAL TO R'R cos 8 





Let O in Fig. 5 be the centre of the diagram, Q and Q’ the two positions of 
he planimeter wheel centre, where QQ’ is parallel to RR’, r and r’ the intersec 
ne drawn through the planimeter wheels on the line drawn through 
s to them 
rom the figure that 
, , 
r’r r’z I 
seat 
Q’Z 29 QZ cos 8 
(Q’Z QZ) cos 9 
QO’O cos 9 
7 ‘ 
R’R co3 9 cai) 


Arthur W. Gray, Ph.D., has joined the staff of The Brown Instru 
ment Company as Associate Director of Research. He will be engaged 
mainly in the development of scientific and industrial instruments. For 
this work Dr. Gray is well fitted by his long training and experience 
He established the Thermal Expansion Laboratory of the Bureau of 
Standards and originated important methods and apparatus that are 


still in use there 


William S. Hallowell, for nearly half a century an officer of the 
Cochrane Corporation and its predecessor, the Harrison Safety Boiler 
Works, died at his home in Germantown, Philadelphia, on June 2. He 
was actively associated in the introduction of the Harrison safety boiler 
and the Cochrane open heater, and at the time of his retirement a few 


years ago, was Secretary and Treasurer of the Cochrane Corporation 


Following their usual practice of having all vacations at the same 
time, and also to permit of moving into the enlargement of their present 
plant, the Leeds & Northrup Company will be closed this year from 
Saturday, August 17th, to Monday, September 2nd, inclusive—except 
for a skeleton organization to care for emergency requirements. 


The Consolidated Ashcroft Hancock Co., have opened a new en 
larged office at 605 West Washington Blvd., Chicago. This office was 
established with the idea of better serving the customers in the middle 


West and Far West. 
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| A Slide Rule For Filter 


Computations 
‘ M. K. Kruger* 


LECTRICAL networks such as filters, attenuation equalizers, tran 
E formers, balancing networks and speech delay circuits are used in 
large numbers in many parts of the telephone plant. For example filters 
separate the voice and carrier frequency currents at the end of each toll 
circuit on which carrier currents are superposed, and attenuation equal 
izers are used on broadcasting circuits to give sufficiently uniform trans 
+ mission over the wide range of frequencies necessary for high grad 
radio programs. Transformers are extensively used at junction points 
in circuits where the impendances are unequal, to secure a maximum 
transfer of energy from the one circuit to the other 

These networks are made up of resistances, inductances and capa 
ities and in some cases the number of elements reaches a hundred o1 
more. In order to ascertain their performance accurately, a large amount 
of mathematical computation is involved. Any considerations simplify 
ing the work of computation are therefore deserving of serious thought, 

particularly when a considerable saving in time is thereby effected 
In most cases the solution of electrical networks involving alternating 
voltages cart be simplified by expressing the voltages and currents as 
vectors, to show their magnitudes and the phase relationships between 
them. The voltages and currents are represented in polar form, with 
magnitude and direction given, or in rectangular form, by complex 
numbers giving the real and imaginary components. Partly offsetting 





the advantages of this notation, however, is the work frequently involved 
in solving the equations, particularly the routine operations in trans 
ferring them between the polar and rectangular forms 

If a complex quantity is expressed in polar form, its length r and the 
angle 8 which it makes with the horizontal axis are given, usually in 
the notation r | 9. In the rectangular form the number is expressed as 
a + jb. The relationship between these notations, shown in Figure 4, 
such that either can be changed to the other by the simplest trigo 
nometric equations. Simple as it is, however, the change involves a 
number of separate computations, and when there is an extensive series 
of equations to be solved the work of computation is long and wearisom« 

Various mechanical devices, some of them specially designed for th 
purpose, have been used for reducing the time taken by this operation 
An ordinary duplex slide rule is used most commonly, but it was d 
signed for general use rather than for this particular operation, and 
hat the tang 


1 
ength or the 


I 
numerous settings of the rule are required. An instance is t 
ent scale between the values 0.1 and 1.0 runs the full | 


*Apparatus Development Department, Bell Telephone Laboratories, Ir 
PF I Nf 
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slide, while in the same linear distance the sine scale extends between 


the values 0.01 and 1.0. Since both sine and tangent of the angle are 
used in each transformation, the time lost in resetting the rule on ac 
count of this discrepancy between the two scales is considerable. Other 
similar situations require more settings of the rule than are inherently 


necessary for these transformations. 

Accordingly in 1916 F. A. Hubbard* designed a special slide rule 
for vector transformations, with scales provided on it which reduced 
to three the number of settings of slide and hair line for a complete 
transformation. Such a rule was later made, and it proved a valuable 
time saver. It had however two disadvantages. Although its length was 
hes, the scales were so arranged that the accuracy was only 


that of a ten-inch rule. Also it was necessary to set up the numerical 


factors on an inverted scale, reading from right to left; that increased 
the chance of error from carelessness on the 


reverse side of the rule was also used for ordinary operations of multipli 


part of users, since the 


cation and division 





Another special slide rule, intended particularly for solving equations 
involving hyperbolic functions, was designed by Professor M. P. Wein- 
bach of the University of Missouri, and was described in the Journal 
of the A.LE.E. for May, 1928. Problems involving ordinary complex 
numbers may be solved as well, but four settings are required for a 
change from rectangular to polar form, and six settings are needed for 
the reverse transformation. 

To expedite our filter computations, a twenty-inch rule was designed 
with the scales arranged especially for vector transformations. Prelim 
inary arrangements for its manufacture were made with the Keuffel and 
Esser Company early in 1928, and in the summer six of the rules were 
made for the Research Department and the Apparatus Development 


*Now V Pr Jent and Gen. Mgr. of the Mexican Tel. & Tel. Cx 
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Department. In this rule only one setting of the slide two setting 
of the hair line are needed in changing a complex number from either 
form to the other. The numbers are set on an ordinary logarithmic or D 
scale, and the operations are performed in the same manner as are mult 
plication or division on an ordinary slide rule. The results are obtained 
on the D scale—the full-length logarithmic scale on the stationary part 
of the rule—and since the rule is of duplex type, additional operations 
such as multiplication or division may when desired be carried on witl 
out a resetting of the complex number 

The front of the rule, shown in Figure 1, has the scales usual for 
polyphase duplex rules, and has in addition the reciprocal or inverted 
scales DIF and DI on the stationary part of the rule. These scales, giv 
the reciprocal of a result directly, end the need for a separate operati 
to secure a reciprocal. They are specially useful in such operat 
finding capacitive reactance and admittan For obtaining the reactat 
in a network containing both inductance and capacity o1 l rh 
ting of the slide is made, and then all the reactances are obta 
moving the hair line 

It is on the reverse side of the slide that the principal changes have 
been made. Trigonometric scales for sine and tangent hav th beer 
inverted, and are both referred to the DI scale—th verted D sca 
rather than to the A and D scales, respectively, as before. Referri 
both to the Same scale does away with th mM 1 f esett tne 
to use one function when the other has just been ascertained. T] ! 
cipal tangent scale Tl: runs from 5°43’, the angle whose tangent is 0.1, 
to 45°, just as in all polyphase rules, and in addition an auxiliary tangent 
scale Tle running from approximately 34’ to 5°43’ is given, to cove 
the angles whose tangent is between 0.01 and 0.1. The sin ile extend 
between the limits 0.1 and 1.0 only—that is, between angles 5°45’ ar 





90°. For angles less than 5°45’ however sine and tan 
together that scale Tle may be 
without serious error. 


used in p 


; : ' ' 
Convenience of this rule in changing a complex nun 


1 


tangular to polar form can best be shown by a numer 


\\ 
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1 
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1 
} 


is 1195 1530. First tl 


index of the slide is set on the smaller number, 1195, on the D scale, and 


1¢ angle © is obtained through its tangent. The 
the hair line is moved to the larger number, 1530, on the same scale. 


Then the point on the slide beneath the hair line marks the ratio of the 


two sides, which is the tangent or cotangent of the angle, depending 
on which side was larger; in this case the ratio is the tangent. Then the 
point on the tangent scale beneath the hair line is read directly as the 
angle wanted—in this case, 52°. With the angle known, the length of 
the vector is next obtained by dividing the length of the vertical com 
ponent by the sine of the angle, or the horizontal component by the 
cosine of the angle. In this case the horizontal side, 1195, is already set 
on the rule; accordingly the hair line is moved to 52° on the divisions 
of the sine scale SI corresponding to cosine values, and the length of the 


vector, 1942, is then found under the hair line on scale D. 





Fig. 3 With © learned, the slide is left at 1195 and the hair line moved to § n scale SI 
Ther vector 7” is ven on scale D; its value is 1942 


In the example given, the ratio of the larger to the smaller component 
was less than 10, and the tangent scale Tl: was therefore used. When 
the ratio is between 10 and 100 the procedure is the same except that 
the other tangent scale on the slide, TI2, is used. It gives the tangents 
of angles between 85°43’ and 89°26’, and of course the cotangents of 
the complementary angles. A case in which this scale would be used 
is the complex number 119.5 + j1530. The index of the slide is set on 
stationary scale D at the smaller number, 119.5, just as before and the 
hair line moved on the same scale to the larger number, 1530. Then 
the ratio of the two sides appears on the slide, and on scale TIe it 
represents the tangent of angle 9—in this case, 85°32’. 

The length of the vector cannot be obtained directly on the rule, 
since the sine scale has not been continued between 0.01 and 0.1 on a 
scale comparable to Tl. Should the vector be wanted closely it can be 
obtained readily by auxiliary computation, but ordinarily it is suffi 
ciently accurate to take the larger component as the value of the vector. 
At most the error is one-half of one per cent, when the ratio of the com 
ponents is just ten, and as the ratio increases the error drops rapidly, so 
that when the larger side is about twenty-two times the smaller, the 
error is only a tenth of one per cent. The factor by which the larger 
component is to be increased is shown in Figure 5; when the desired 


accuracy justifies the extra computation, the larger component is in- 

















July, 1929 INSTRUMENTS Page 237 
creased by the fractional percent through additional settings of the rule 
or by mental calculation. In the example above, the increase is 0.3%, 
and the length of the vector 1535 

When a complex number in polar form, as 1942 | 5 
changed to rectangular form, the operations are the reverse of those 
already described. The hair line is set on the length of the vector ,1942, 
on scale D: the angle 52°, on sine scale SI is drawn beneath the hair 
line; then the hair line is moved to 52°, on tangent scale Th. There 
upon the two components are read directly on scale D—one of them 
beneath the index of the slide, and the other at the hair line. That at 
the index, 1195, is the vector multiplied by the cosine of angle © and 
is accordingly the real component; the number at the hair line, 1530, is 
the imaginary component—the vector multiplied by the cosine of thi 
angle and then multiplied by the tangent 
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with this curve to get the vector 


Although the rule was originally intended primarily for filter com 
putations, its usefulness is not restricted to those engaged in designing 
filters. In ten-inch size it would be in many ways advantageous for 
general engineering and student use. For such a field however certain 
modifications would be desirable. On the tangent and sine scales the 
angles should be divided decimally rather than in minutes and seconds, 
to facilitate interpolation and to simplify addition and subtraction of 
angles. The scale of equal divisions, or L scale, might well be placed on 
the front of the rule, and the space on the reverse side vacated by this 
change used for exponential, or log-log, scales. With that arrangement 
there would be no need for a cube or K scale, and little if any need for 
a square—A—scale. Another change, though one whose general ad 
visability is somewhat open to question, is a further modification of the 
sine scale. That part of the scale between 0.707 and 1.0, or between 
45° and 90°, is never used in transforming complex numbers, and its 


>] 


only value is to give directly the numerical values of sines and cosines 
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within its range. Since these could easily be found from other parts of 
the sine scale by additional operations, this part of the SI scale could be 
replaced by an Sle scale extending from 5°45’ down to 4 8’. If that 
were done, the angle whose vector could be obtained directly on the 
rule would be increased from that with the tangent 10 to that with the 


; 
tagent 14, and the greatest error which would be present if the vector 


, , . ‘ 
were not corrected in accordance with the curve of Figure 5 would be 
1 1 
,> rather than 0.5% 
1 1 
oince con npiex numbers enter into computations in many other fields 


I 
7 1 
than eae: of telephone filters, a rule so made would speed up compu 
tations of many sorts, and at the same time fit the general types ot 


‘ | fee ] 
computation for which a slide rule is commonly used 
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was added, and which serves to absorb the ammonia. Vessel 11 is filled 
with caustic potash 1:3 for the absorption of hydrogen sulphide and 
carbon dioxide. Each absorption vessel is followed by a U-tube of cal 
cium chloride (10 and 12). Parts 11 and 12, as well as 9 and 10, are 
weighed filled before the experiment. Next come five specially constructed 
small flasks 21 filled with paraffin-oil, weighed separately, and connected 
together in an ice bath by very tightly fitting, short lengths of rubber 
tubing. The gas collecting flask 13 is fitted with a rubber stopper 14, 
which has four holes for the introduction of manometer 15, thermometer 
16, and two glass cocks—the gas inlet and the water overflow 17. The 
balance of the apparatus will be clear from the diagram: 1 the furnace, 
¥ a water bath, 6 running water, 8 a burner, 18 a pail (not shown) on 


> 1 > 
the floor, 22 an asbestos mat, and 23 a gas pressure gauge. 


When all connected up, the apparatus is tested for tightness by setting 
up a vacuum. Then the cock leading to 17 is closed, the burner 8 under 
the water bath is lighted, and a constant level maintained in the latter by 
suitable regulation of the water supply from 6. Then the first right-hand 
burner of the furnace is lighted. The gas cock 14 is only opened when 
the heat has established a pressure in the apparatus, so that the gas can 
collect in 13, displacing the water through the tube 17, which is also 
initially full of water. Then gradually, at intervals of 6 to 8 minutes, the 
remaining burners beneath the fire clay are lighted. When this is all red 
hot, the burners under the coal are lighted, one at a time from right to 
left, at intervals of about 10 to 15 minutes, according to the rate ot gas 
development. This—or, more accurately, a few minutes earlier—is the 
beginning of the actual distillation test, which occupies two to three 
hours. It should be carried through as evenly as possible, and this can be 
judged from the regularity with which the gas bubbles through the appa 
ratus. The cessation of gas development of course indicates the end of 
the test 

When this is reached, the temperature of the gas is noted at 13, the 
degree of vacuum at 15, and a barometer reading is taken. The burners 
are then extinguished, all cocks in the apparatus closed, and the tube is 
allowed to cool. When cool, all necessary parts are weighed, as well as 
the water which has been displaced from 13. For this purpose, such quan 
tity is allowed to be drawn in from the container 18 as will counteract 
the vacuum. The water in 18 then corresponds to the quantity of gas in 
13 at the noted temperature and pressure. It is important, if using a gas 
furnace, that the test should be carried out under constant conditions, and 
attention in this respect should be given to the pressure and calorific 
value of the gas supply. 


For working out the results, special formulae can be derived which 
simplify the calculations considerably. The following example illustrates 


how this is best done: 





A 
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1. COKE YIELD 
Initial weight of tube, including coal, fire-clay, 


and asbestos 193.0400 gms 
Weight of tube at end of test 188.4700 gms 
First difference 4.5700 gms 


With a file or glass cutter, that part of the tube in which there are tat 
deposits is now cut off—i.e., the portion between the asbestos shield 22 
and the tar tube 7. 
Weight of this portion, together with tar de 
posits .. 24.8548 gms 
Weight of same, after removal of tar (see am 
monia section later) and subsequent heating 


of the glass to redness 24.6390 gyms 
Second difference (C) 0.2158 gms 
The loss in weight due to distillation is, therefore, 4.5700 -++- 0.2158 
4.7858 gms., or 4.7858 « 100 — 20 23.93%, which makes a coke 
output of 100 23.93 76.07% 
2. TAR 
Weight of tar tube 7 after the test, together 
with tar absorbed by cotton 49.3178 gms 
Initial weight of tube and cotton 48.6754 gms 
(A) 0.6424 gms 
Weight of naphthalene tube 20 after test 5.0620 gms 
Initial weight 5.0608 gms 
(B) 0.0012 gms 


The weight of tar in part of the coal tube (C) was 0.2158 gms., so that 
the total tar output is 
A+B+C 0.8594 gms. or 4.3% 


3. Liguor 


Final weight of absorption vessel 9 together 
with CaCl, tube 10 88.8554 gyms 
Initial weight 87.7626 gms 


1.0928 gms 
or 5.46%. 
4. AMMONIA, CALCULATED AS SULPHATE 
After weighing, the contents of the vessel 9, the naphthalene tube 20, 
the tar separator 7, and (before heating it) the piece broken-off from 
the coal tube, are carefully washed out with distilled water into a flask, 
and the liquor is distilled with strong KOH solution; the NH, being ab 
sorbed by the N/10 sulphuric acid. 
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N/10 H.SO, total 45.0 cc 
By titration 6.5 c.c 
Require 38.5 cc. 


1 
from which 


100 100 
\ ey 
5 ) } 
*( NH,)s four t NH 
or simplified 38.5 0.034 1.31% (NH,). SO, 
If desired, the combined and volatile ammonia can be determined sepa 
rately 
5. BENZOI 
The absorption flasks 21 are weighed, thoroughly dry, before the test, 
and again afterwards, giving a difference of 0.1260 gms., which repre 


sents 0.63% a) crud henzol 


The difference in weight, between the beginning and end of the test, 
of the absorption vessel 11 with its CaCl, tube 12 is 0.1822 gms., or 
0.91%, representing H,S CO CN. The contents of the vessel are 
washed out, and made up to exactly 200 c.c. with water, and 20 c.c. are 
fixed with N/10 solution of iodine with starch as indicator. 


N /10 iodine used 2.7 c.c., which give H.S 0.23% 
The CN is found by distilling a portion of solution with lead nitrate, the 
product being absorbed in carbon and nitrated with silver nitrate (Feld’s 


method) 


7. Gas YIELD 

The quantity of gas (free of CO, and H,S) in 13 is given by the 
weight of water displaced. This is, of course, water saturated, and, for 
comparison it must be converted into the equivalent at N.T.P. Yield per 
ton is easily calculated. To find the total gas, including CO,, H,S, and 
CN, the volumes per ton of these can be calculated from the percent 
ages, and added to the gas-make figure, after correction for temperature 
and barometer reading. Gas analysis, calorific value, and specific gravity 
are, of course, obtained in the usual manner 

1. The coke make in practice is equal to the mean between the value 
found as above and that given by the ordinary crucible method. The 
nature of the residue in the tube gives a very fair indication of the qual 
ity of the coke obtainable. 

2. The tar make in practice is generally slightly higher than that given 
by this method, and it is, of course, affected by the temperatures em 
ployed in carbonizing. 

3. The actual ammonia output is 10% less than the value as found 


experimentally. 
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Compression Instrument for Measur- 
ing the Strengths of 
Foundry Sands 


H. L. Campbell’ 


HIS instrument for measuring the maximum compressive strength 
of a specimen of sand was first devised by C. M. Saeger, Jr., of th 
United States Bureau of Standards and later was re-designed by th 


writer. It has been found to be particularly valuable in foundry sand 


control practice 

The specimen which is used in the determination of 
molding sands in compression is the same as that used in the permeabhi! 
ity test, which has been standardized by the Committee on Sand Testing 
of the American Foundrymen’s Association 


inches in diameter and two inches high, 


ij 


compression instrument. Directly above the specimen is a movable cat 


riage which is attached to the lower end of a compression sg] 
































l Fig. 2 


Fig 


This bearing IS CON 
1 


the upper end of the spring is a ball thrust bearing 
through the frame of the in 


nected to a threaded stem which passes 
strument. A handle is attached to the stem 
at p! IY 


wise, a load is applied to the specimen, through the spring. As tl 
forces upward a 


When the pr 


By turning the handle clock 


is compressed, a rod which is fastened to the carriage, 
calibrated rod which passes within the threaded stem 


iT KA 


*Associate Professor of Metallui I ne { 











sure on the sand specimen becomes great enough to cause it to fail, the 
spring will recoil, leaving the calibrated rod at its maximum height. This 
records the maximum compressive strength of the specimen in pounds 
per square incl 

The speed of rotation of the stem has practically no effect on the re 
sults of the test. Less than a minute is re juired to obtain the maximum 


compressive strength of a specimen of sand. At the end of the test, the 
sand is removed from the base of the instrument and the handle is turned 
ounter-clockwise to 
A packing gland with felt washer is provided at the upper end 
the threaded stem. This is adjusted to produce just enough friction to 
support the weight of the calibrated rod. At the lower end of the cali 
brated rod is a screw with a flat head. By means of this screw it is poss! 
able to fix the zero reading on the calibrated rod. It is possible to 
adjust the amount of clearance at the two sides of the moving car 
riage by raising or lowering the brass gibs and then fastening the gibs 
position by two screws 
Among the advantages of this instrument are its simplicity and com 
pactness. The load is applied in an axial direction which insures definite 
information. The spring has been so designed that accurate readings can 
always be obtained. There is no difficulty with the sand from the speci 
mens getting into any of the moving parts on the instrument 
The compression instrument alone is shown in Fig. 1. At the end 
a test and after the specimen has failed, the instrument is shown in 


Fig. 2 


Books on Instruments and Devices 


for Me easurement, Inspection and Control 
NOTE:—Instruments’ Book Shelf is prepared to supply any book or periodical 


MICROSCOPY AND OPTICS 
THE MICROSCOPE: Its Design, Construction and Application. F. S. S 19 Clot! 
THE MICROSCOPE. A SIMPLE HANDBOOK. Conrad Beck. 19 Cloth, 144 pages, $1.2 
THE MICROSCOPE. AN ADVANCED HANDBOOK. | k. 1924. Cloth, 231 


¢ 


THE MIC ROSCOPIC ANALYSIS OF METALS. F. O 1 and J. Stead. 1924. Cloth, 313 


MIC ROSC OPIC DE TERMINATION OF THE ORE MINERALS. W. Davy and C. | 


1 
h 4 


( iges, 

SPEC TROSCOPY, ECC. Baly. Vol. I, 1924, Clot — Vol. If. 1927. Clot! 

18 pages, $6.00; Vol. III. 1927. Clot 2+ $7 
MI TALLOGRAPHY. Cecil H. Descl 2. Clot 4 1 s $ 
PHOTOMICROGRAPHS OF IRON AND STEEI E. L. Reed 129. Cloth, pages, $4 
IMPURITIES IN METALS. C. Smit! Clot 1 . $ 
ELEMENTARY CHEMICAL MIC ROSC OPY. FE. M. ¢ t. 1921. Cloth, 479 pages, $4.2 
ELI ae NTS OF OPTICAL MINERALOGY. N. H. & A.N. Wit ll. Part I. Principles and 
thod 922. Cloth, 216 | $ Part II. Description of Minerals. 1927. Cloth, 424 
FE ‘TS OF OPTICS. J. Valsek. 1928. Cloth, 215 ¢ $ 
TELESCOPE. | Bell. 19 Cloth, 285 - es 


PHOTOMETRY 
LIGHT, PHOTOMETRY AND ILLUMINATING ENGINEERING. W. Barrows, 1925. Cloth, 
412 1 $4 


ELECTRICAL PHOTOMETRY AND ILLUMINATION. Hermann Boble. 1925, Cloth, 427 
$11 
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NEW INSTRUMENTS 


Recently Developed by Instrument Manufacturers 


Write Information Section, Instruments Publishing Co., Pittsburgh, Pa., for additional information 








New Polarization Photometer 


(Bausch & Lomb Optical Company) 


HE New Bausch & Lomb Photometer uses a Wollaston doubk 
image prism, combined with a bi-prism and analyzing prism, but 


the placing of the essential elements has been so altered from the con 
ventional Martens type that some disadvantages have been overcome 
In general, the polarization photometer is one in which the two halves 
of the comparison field are polarized at right angles to each other. Vari 
ation of intensity between the halves is made by rotation of an analyzer 
prism, the movement of which is read on a divided circle 

The optical system of this new model photometer consists of the el 
ments as shown in the figure. The wide field apperation of 40mm is ol 
tained by two Rhomboid prisms (1-1). The actual entrance pupils (a-a) 
of the instrument are 6mm in diameter. The collective lenses (2-2) 
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serve to secure the proper optical imagery through the system The Wol 
laston prism (3) gives, from each aperture, two slightly divergent beam 
polarized perpendicularly to each other. These beams are analyzed by 
the Glan-Thompson prism (4), the rotation of which varies the intensity 
of each beam and permits adjusting the two halves of the field to equality 
of brightness. The two beams are brought back parallel to each other 
by the biprisms (6). The objective lens (5) and the adjustable eye lens 
(7) serve to image the two entrance pupils (2-2) coincidently at th 
diaphragm (2), which is the eyepoint of the photometer. The field a 
seen from the eyepoint is shown at (9). The dividing line is the shary 
edge of the prism (6). This sketch and brief description of the optical 
system will serve for the discussion of the advantages and uses of th 
photometer. 
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through an angle of 180° about the optical axis and securely clamped 
in either position. The mechanical parts are so made that, when assem 
bled, they are accurately centered. This gives assurance that the reversal 
of the photometer 1s properly made. The required operation is of th 
simplest nature and an index at both the left and right sides provides 
for easy reading in either position. The wide field separation, which 
proves so useful in certain types of work where the use of large samples 
is necessary, has been secured by the use of Rhomboid prisms in which 
the light paths are altered by two total reflections. Since total reflection 
gives no polarization this feature insures that there will be no disturbing 
effect due to retlection or refraction before the light beams reach the 
Wollaston prism, where they are polarized perpendicularly to each 


other 


New Universal Spectrophotometric 


Outfit 


(Bausch & Lomb Optical Company ) 


HE outfit consists of the No. 2700 Spectrometer, the No. 2736 Phot 
meter, and the No. 2751 Universal Stand The last mentioned unit ha 
been designed so as to be available for all types ol pectrophotometr 
work. In order to make clear the universal nature of the outfit its four possibl 


arrangements are described below 

1. The simplest arrangement (figure 1) serve r tra! 
on transparent solids and upon liquids held in pecimer! tant leng¢ 
The stand carries a ventilated lamphouse in which is mounted a 250W Mazda 





pes Of consta 





lamp. The light from this source is passed through a double ground gla 
window. The photometer is mounted on the opposite end of the stand and be 
tween the two are mounted specimen tube holders and a sm syste 
The specimen tubes are held in saddles, adjustable vertica ! the t 
correct alignment in the light paths. The function of the lens system is to furt 
ish, from the single source, two parallel beams of light into which the sp¢ 
tubes may be placed and then to focus the beams upon the aperture ft 


photometer. A 25W Mazda lamp is provided to be used where low intensities aré 
desired in white light photometry 
2. The second form (Fig. 3) of the instrument serves for ré flection measure 


ments on opaque samples and for transmission measurements on fixed tub 
lengths and transparent solids. The lamp house which serves for illuminats 

the first arrangement is held upon a detachable bracket. This part may be re 
moved and replaced by a 11” motor ventilated sphere. The sphere is made of 
copper with the interior surface white and contains two 400W Mazda lamps. It 
provided with a rotary specimen holder so made that the sample under obser 
tion may be brought before either aperture of the photometer. The compat 
source is a standard white of a high coefficient of reflection. The sphere 

also be used for transmission measurement in which case the rotary holder | 

the standard white before both aperture f the photometer. A doubl 
system gives parallel beams through the specimen tubes or samples which are 

as in the first arrangement in front of the exit aperture of the sphere. The ver 
tilating system is arranged so that cool air from the room is drawn over the sa 
ple when reflection measurements are being made to protect it, as far as possible 


against deterioration of color due to heat 


Shields are provided within the sphere to protect the sample f1 the direct 
light of the lamps. These shields should be used when the sample being mea 
ured is of type which shows a definitely oriented structure, as for instance, a 


cloth sample in which the thread is evident. If the sample is perf 
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lids and to have the liquid columns 

m. This involves the construction of 

er Ider wh 1 be easily and accurately controlled. The 
Attachment pr for the stand makes it a simple opera 
lepth of stratum f{ the tion of a millimeter to about 
casting is attached to the bed of the stand. Upon this cast 
ta e€ prisms to alte the directi yf the light beams so that 
illy downward tl gh cups and plungers of the colorimeter 
ire of hollow design and are fixed in position. The cups are 
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Improved Method of Installing 
CO, Meters 





| ¢ Br yA | t pany Nas VNOTKEC put in ingenious meth rd oO! 
ta'ling their CO» apparatus, working on the thermal conductivity principle 
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Automatic Instrument for 
Determining Thickness, Weight 
and Moisture 


(Atlantic Precision Instrument Co.) 


ie Verigraph, a recent development in measuring equipment 
marks the first commercial application of radio in the non-com 
munication field. Instead of speech without wires, the Verigraph pro 
vides measurement without touching the material measured. A moving 
sheet of rubber is weighed simply by passing it between two fixed plates, 
with no contact at all between the plates and sheet. If it does touch 
zither or both plates, weighing is not affected; but it works just as well 
with no physical contact whatever. A strip of cold rolled steel is cali 
pered and continuously indicated and recorded to a fraction of a ten 
thousandth of an inch, as the stock travels along between the plates. Or 
in another field—controlling moisture content——the control originates 
with the hygrometer, placed somewhere within a quarter of an inch of 
the moving material. 

Verigraph designates a group of precision instruments which use well 
known radio principles and apply them in a novel manner to manufa 
turing requirements. The use of radio makes this measurement possible 
vithout touching the material measured; a factor of vital importance, 
particularly in the measurement of moving materials of all sorts——since 
the Verigraph is inherently unaffected by surface conditions, by speed, in 
fact by all the usual difficulties which come with contact with a moving 
sheet. Also all moving parts are eliminated (except of course, the mov 
ing element of the electrical indicator and recorder). No moving parts 
to wear, adjust or get out of order. Likewise, important gains in accuracy 
and flexibility are realized. Specifically, Verigraphs are used for weigh 
ing sheet rubber or rubberized fabric, paper and other non-conducting 
materials, for calipering the thickness of sheet metals of all kinds, and 
for measuring the moisture content of paper and similar materials. All 
are closely alike in principles involved, in the fact that in no case is phy 
sical contact between measuring instrument and measured material re 
quired, and because all are built for factory operation, to give continuous 
reliable performance without specialized attention or operators 

Verigraphs are all alike in principle, regardless of their use. Each 
consists of three essentials—a “measuring condenser,” an “oscillator, 
and an indicator and recorder. The “measuring condenser” is an elec 
trical condenser whose capacity is varied by the material being mea 
ured—weight, thickness, or moisture. The “oscillator,” a miniature radio 
h 


r 
ih 


transmitter and receiver, is extremely sensitive to any change in t 


capacity of the “measuring condenser” and greatly magnifies the effect 
of this change. The indicator and recorder indicate and record th 
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th. j a compressed air operated lift instantly opens the spacing of the plates 
te to two inches. On release of the air, the plates resume exactly the origi 
ec nal, normal position). Any change in the weight of the dielectric mate 
~ rial between the plates causes a change in the electrical capacity between 
a plates* and is immediately shown on the indicator and recorder 

. For calipering the thickness of metals, two small plates are fixed on 
ms opposite sides of the sheet or strip. This makes really two small con 
i densers, whose capacity increases as the material becomes thicker** 
a This increase in capacity acts through the oscillator, to show on an indi 
cator and recorder as an increase of thickness 

The moisture measuring apparatus consists of a specially sensitized 

: ribbon held in a trough close to the moving sheet. Minute changes in the 

: length of this ribbon in response to changes in moisture, move one plate 
of a variable condenser. This change of capacity is registered as increase 
or decrease of noisture on indicator and recorder***. 

Standard indicating and recording millivoltmeters are used. The char 
acteristic of these instruments may be varied to give a point by point 
detailed picture, or they may be “damped” to give an average over 

almost any desired period. The latter is generally more useful for actual 


control purposes; however, this can be arranged for particular condi 
tions. The indicator and recorder may be placed as convenient-—ther 
is a single pair of wires running from the oscillator to the indicator and 
recorder. To the recorder may be attached contacts for various types 
of control mechanisms. Such mechanisms are designed for the particular 
type of process and machinery to be controlled. In most cases automati 
control works out very satisfactorily 

Verigraphs are calibrated instruments; a standard for the material is 
established, a setting of the dial of the oscillator of the Verigraph 1S 
established corresponding to this standard—and variations above or be 
low this standard are shown on indicator and recorder. There is a dial 
setting for each material, or group ol materials; this setting is permanent, 
and is used whenever the particular material is run 

In operation, it is like the dial of a radio set—except that each dial 
setting corresponds to a particular material rather than a particular sta 
tion, though, of course, on the Verigraph the dial settings are much more 
reliable and accurate than on the usual radio receiver 

The nature of the apparatus provides enormous inherent sensitivity, 
in most cases far greater than is desirable to use. For instance, the caliper 


thousandth of an inch variation. This sensitivity can be reduced as de 
sired, so that normal variations occurring despite best control practice, 
produce easily read but not excessive deflection of the indicator and 


**The two condensers are in parallel, witl t lectr Ar 
the stock reduces the t } I 
capacity. Any slight shif 
the same amount that it decreases the ot! 

***The sensitized ribbon in the tr 
with that of the sheet. The ribbon takes up or gives 
sheet, and thus is independent of temperatures. The Ver iph registers 

, of the sheet, rather than absolute humidity 
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recorder. The fact of great reserve sensitivity contnbutes to making the 


t} 


apparatus extremely flexible. The fact that the apparatus is not operat 
ing at the outside | 


imit of sensitivity contributes to the ruggedness and 
stability 

The Verigraph has already demonstrated its value in a considerable 
number of paper and rubber mils. Its use in metal calipering is just 
being opened up. Other uses are constantly being developed, for weight 
and caliper of a variety of materials. Likewise, several quite separate 


, . ' , 
ind distinct fields show great promise at the present time 
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New Thermo Hydraulic Feed 
Water Regulator 


THERMO hydraulic feed 

water regulator which em 
bodies new and improved features 
has been developed by the Bailey 
Meter Company. 

Fig. 1 shows the regulating 
valve used in this new thermo hy 
draulic regulator, and from this 
will be noted that the valve is 
tight seating, has scientifically de 
signed V-ports and is fully bal 
anced. In operation these features 
result in freedom from danger of 
flooding boilers at low rates of 
steaming or when on bank; smooth 
continuous feeding of boilers while 
in normal operation, and a_posi- 
tive, non-chattering action of the 
regulating valve. 

If seats must be reground or re 
placed the entire valve cage can 
be removed from the regulating 
valve without removing the valve 
body from the line. The old cage, 
or a new one, can be replaced in 
the valve body with the assurance 
that all moving parts will be in 
perfect alignment, since the entire 
balanced valve mechanism is con 
tained within the cage as shown 
in Fig. 2. This method of construc 
tion eliminates the necessity of re 
moving the entire valve body and 
machining the seat after it has 
been installed. 

Another interesting feature in 
this valve to be noted from Fig. 2 
is the recessed rings in the valve 
cage immediately below the valve 
seat. The purpose of these recessed 
rings 1s to prevent cutting of seats 


























ind valve discs by wiring drawing at the tips of the V-ports. By means 
tf these rings the flow is evenly distributed so that equal wear occurs on 
il] parts Ol the seat when the valve is yperating near the closed position 

A lever and cam is provided on the regulating valve so that in case 
it ever becomes necessary to regulate feed water by hand the regulating 


ie aes a > 
valve can be quickly opened by a half turn of the by-pass lever. For 
} ] 


1 } ] ] + . — sat 
nstallation where the valve will be located at a considerable distance 
1 } 1 | 1 1 ] 
above the operating floor a sheave wheel is provided on the valve so that 


it can be by-passed by means of a cable operated from the operating 


New features which are incorporated in this thermo hydraulic gener 
ator, which is located at the boiler water level, are a cold water storage 
leg, a condensate by-pass and a vacuum seal. The cold water storage leg, 
together with a large fin area on the generator tube assures rapid con 
densation of steam in the annular space between the inner and outer 
generator tubes, which in turn results in positive closing of the regulat 
ing valve as the boiler water level tends to rise. Condensate which forms 
in the connecting piping between the generator and the boiler drum is 
returned to the boiler by means of the condensate by-pass. This prevents 
e regulating valve which would be caused 


erratic and false operation of t 
the 


if the condensate were allowed to drain back to the boiler through 
of the ‘egulat 


t 


_ 1 
generator. The vacuum seal causes instantaneous closing 1 
en on sen ie deidlee eats lout wosr exceeds the unner limi 
Ing valve in case the oller Water level ever exceeds the upper limit 


variation allowed by the regenerator 
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There are no limitations as to where the regulating valve must be 
installed in the feed line, since only a hydraulic connection is necessary 
between the sylphon on the regulating valve and the annular space be 

3 


tween the tubes of the generator. This connection is made by ¥% inch 


O. D. soft annealed copper tubing as is shown in Fig. 


~ 
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Type FD Pyrometers 


( Roller-Smith Company ) 


HE Roller-Smith FD Pyrometer consists of an exceptionally rugged 
oe WrAcwava type of milli-voltmeter, calibrated to read temperatures 
from 0 to 1200 degrees F. The scale is graduated to read in 20 degree 
divisions. The dial is of white bristol board with black inscriptions. The 
moving element of the instrument is carried on polished steel pivot 
ruggedness, which 
is so essential in an 
instrument that 
may be mounted 
on a machine sub 
ject to constant v1 
bration. The in 
strument case 1S 
finished in black 
rubberoid, baked 
on enamel, which 
working in th 
highest grade Cey 
lon sapphire jew 
els. Wherever pos 
sible the moving 
parts are made of 
aluminum and in 
accordance with 
the best practices 
of electrical instru 
ment design. Every 
effort has been 
made to secure 





gives a finish exceptionally durable and proof against scratches, corrosive 
action of gas fumes, etc 

The instrument is compensated automatically for changes in tempera 
ture and cold end differences by means of a thermostatically operated 
magnetic shunt Operating on the instrument magnet. This consists of a 
small block of magnetic metal pivoted on a spring of special thermostatic 
metal, mounted so that it is free to approach or to recede from the poles 
of the instrument magnet. As the temperature changes the thermostatic 
spring expands or contracts, moving the metal block in such fashion as to 
weaken or strengthen the field of the magnet, in this way varying the 
strength of the magnetic field in which the moving system of the instru 
ment rotates. There are no “cold end” errors, no allowances to be made, 
no adjustments to make, as the automatic compensator takes care entirely 
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The E. M. F. actuating a pyrometer is a quantity 


wh 1 Va switn t gin ct temperature between the hot and cold 
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ind, if it proves inconvenient to maintain the cold 
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the instrument must be compensated accordingly. The extreme simplicity 


G Gurapility of this rm of compensation will at once be apparent and 
the fact that it is entirely enclosed by the instrument case and, therefore, 
+ + ’ + vr ] 1 * ’ ¢ mw r rir y ror ] - 1 >t Ix; 

ree ff extel injury or tampering, renders it exceptionally di 
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BH OW Up-to-Date Is Your INSTRUMENT Library? 


+ 


SEND FOR INSTRUMENTS’ Book Shelf 
INSTRUMENTS’ will supply any book on instru- 
ments and devices for measure- 

BOOK ment, inspection and control, 


SHELF LIST i in print. Send us your order. 
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New Improved Gravitometer 


(Eimer and Amend 


HE latest type grav 

itometer, shown in 
three operating positions, 
has no elevating platform 
or counterbalancing nuts, 
and is described as fol 
lows: The ample base car 
ries an upright standard 
in which are pivot cups 
for supporting the beam 
The graduated scale is 
also supported on_ the 
front face of this upright 
member and is rotatable 
about the center line pass 
ing through the pivot 
cups. This scale is attach 


ed to a friction member in suc 


h a manner 


it is placed and yet it is easily rotatable 


front portion extending nearly the length of the base. In this s 
the index finder which carries a fine wire 
arranged so that the wire is in light contact with the scale. Th 





Wi hy ple 

1 
that it will stay ina 
The base also Nas a 


I 


perpendicular to th 


also supplied with a sensitive spirit level and an electric bu 


also an enclosure to receive the water jar 


The beam, which is sup 
ported in the pivot cup, is 
constructed of aluminum 
and consists of a drum 
about four inches in di 
ameter and with a 3%4- 
inch face. Through the 
exact center of this drum 
passes the pivot upon 
which the whole beam ro- 
tates. Securely attached to 
the front of the drum is 
the aluminum casting 
which carries, on one end, 
a circular mirror which 
has a small red circular 
index in its center. The 


center of this mirror is ten inches from the center line of the pivot 
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Description of the Latest Forms of the 
Hilger Polarizing Instrument 
Known as Professor Coker’s 
Photo-Elastic Apparatus 
(Adam Hilger, Ltd. ) 


N a previous issue of INSTRUMENTS’ various designs of 


ing instruments for determining the distribution of stress in stru 
tural and machine members were described, including the Coker 
strument. 

Such instruments allow the magnitude of the difference of the pri 
cipal stresses p and q to be established from tests, also the directions 
of the principal stresses. From this the principal stresses are obt 
separately by a process of graphical integr 

In this note the three latest forms of the Coker apparatus are briefly 
discussed. The principle of establishing the principal st1 dir 
is the same for any design. There exists, however, a diff 
manner of obtaining the stress-difference p-q 
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The Simple Projection Apparatus, Fig. 1: In its simplest form the ay 
paratus consists of the equipment as shown in Figure 1. In order to ol 
tain the magnitude of p-q, the colors of the loaded model can be com 
pared with the colors of a strip of the same material, subjected t 
tension or bending.* 

The Projection and Calibration Apparatus, Fig. 2: This instrument 
is built so as to provide that the polarized light passes not only throug! 
the loaded model but also through a compensator 

Two types of compensators exist: namely, (1) strip of same material 





as model, subjected to a variable, but known stress, later on referred t 
1Baud, Description of a Polarized Light Apy f Photo-l W INS 

Vol. 1, No. 9, S ber 19 ) 
Baud, ““Experimental Method S I I 

in Photo-Elasticity Journal of the Optical $ ty of A Review of § tic Insts 


: ourna 
ments, Vol. 15, Number 5, May 1929 
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illustrates the chromium-plating temperature 
controller. Form DMF-549. Foxboro Com- 
sany, Foxboro, Mass. 

° “DIAGONALLY - ROTATING AUT O- 
CLAVE. Leaflet gives information on the 
““Edenborough”’ all steel diagonally-rotating 
autoclave. A. Gallenkamp & Co., Ltd., 19 
Sun Street, Finsbury Square, London, E.C.2, 
England. 

DRUM CONTROLLER. Leaflet 20388 de- 
scribes a new line of reversing drum con- 
trollers for wound rotor induction motors. 
Westinghouse Elec. & Mfg. Co., East Pitts- 
burgh, Pa. 

HOW HOT IS HOT? Direct mail piece 
briefly covers indicating, recording and con- 
trolling thermometer. Foxboro Company, Fox- 

ro, ass. 

;ORELVIN BRIDGE. Note Book No. 4 dis- 
cusses the purpose and theory of the Kelvin 
Bridge. Standard Kelvin bridges and_accessor- 
ies are illustrated and described. Other in- 
struments covered are: Hoopes Conductivity 
Bridge; Students’ Kelvin Bridge; Self-Con- 
tained Kelvin Bridge; Portable Kelvin Bridges; 
and Kelvin Bridge Temperature Recorder. 
Leeds & Northrup Co., 4901 Stenton Ave., 
Philadelphia, Pa. 

MEGOHMER. Survey Number SI-58-QM 
reports on systematic tests with a 2-in-1 Meg- 
ohmer made in the plant of a paper box 
manufacturer. Herman H. Sticht Co., 21 
Park Row, New York, N. Y. 

PHOTOMETERS. A revised edition of 
Catalog No. 60 covers the following instru- 
ments: the Bar Photometer; the Sphere Pho- 
tometer; the Macbeth Illuminometer; the Tay- 
lor Reflectometer and L&N Potentiometers. 
Leeds & Northrup Co., 4901 Stenton Ave., 
Philadelphia, Pa. 

PICKLING TANK TEMPERATURE CON- 
TROL. Leaflet mentions advantages of pick- 
ling tank temperature control. Foxboro Co., 
Foxboro, Mass. 

PORTABLE TACHOMETERS. Leaflet gives 
information on portable hand tachometers. 
Leaflet GC460A1. Foxboro Company, Foxboro, 


Mass. 

RECORDING PSYCHROMETERS. Leaflet 
DMF 540 gives information on humidity re- 
corder and controller. Foxboro Company, Fox- 
boro, Mass. 

SPEEDING UP PRODUCTION WITH 
AUTOMATIC CONTROL. Bulletin No. 110 
covers the application of automatic control 
to machine tools. Monitor Controller Com- 
pany, Baltimore, Md. 

SYNCHRONOUS VISUAL SUPERVIS- 
ORY CONTROL. Circular 1834 describes 
present types of supervisory control units, 
giving their application, advantages, and sys- 
tem of operation. Westinghouse Elec. & Mfg. 
Co., East Pittsburgh, Pa. 








INSTRUMENTS PUBLISHING CO., 1117 Wolfendale St., Pittsburgh, Pa. 


Please send us, without obligation, the literature checked herewith. 


SEND COUPON FOR LITERATURE DESIRED: 


TEMPERATURE -.MEASUREMENT _IN 
GENERATOR ROTATING FIELDS. This 
literature covers the purpose of the recorder, 
the principle and instruments used. Bulletin 
No. 871-A. Leeds & Northrup Co., 4901 
Stenton Ave., Philadelphia, Pa. 

NEW MODEL TCOL ROOM PRECISION 
LATHE. Catalog No. 90-A contains descrip- 
tions and prices of the entire line of lathes. 
Several new model lathes are added with this 
edition. South Bend Lathe Works, South 
Bend, Ind. 

LIQUID METERS. Information and de- 
scriptions of positive displacement for meas- 
uring hot or cold water, oils, gasoline and 
all other liquids that are not chemically de- 
structive, is given. Buffalo Meter Company, 
2917 Main St., Buffalo, N. Y. 

THERMOMETERS—RECORDING. Catalog 
No. 65 describes the Brown indicating and re- 
cording thermometers for measuring tempera- 
tures from —40° F. to +800° F. Brown In- 
strument Co., 4482 Wayne St., Philadelphia, 


Pa. 

THIS IS THE MAN NOBODY CAN 
FOOL. Direct Mail Piece illustrates tempera- 
ture control on bake oven and chromium plat- 
ing tank. Bristol Company, Waterbury, Conn. 

LIFE TEST APPARATUS FOR TRANS- 
FORMER OILS. Bulletin No. 394 describes 
apparatus and method of making test. Eimer & 
fans. Third Ave. and 18th St., New York, 


VOLTMETERS AND AMMETERS. Leaflet 
describes new small size recording voltmeters 
and ammeters. Full size chart is shown. Bristol 
Company, Waterbury, Conn. 

WHO’S WHO IN GROUND TESTING. 
Bulletin 1245 lists companies using Ground 
Testers. Number of testimonials also given. 
James Biddle, 1211 Arch St., Philadelphia, Pa. 

AMPLIFYING COMPARATOR. Leaflet de- 
scribes and illustrates new amplifying compara- 
tor. B. C. Ames Co., Waltham, Mass. 

BAROMETER & VACUUM RECORDER. 
Bulletin 150 describes a Combined Barometer 
and Vacuum Recorder. It gives a turbine op- 
erator ‘“‘something to shoot at,’’ in that it 
shows the absolute back pressure at a glance 
and enables him to maintain the highest vacuum 
possible for a given barometer reading. It also 
gives a picture of operation. Uehling Instru- 
n't Company, 473 Getty Ave., Paterson, 
TYCOS-ROCHESTER. The July issue of 
this publication contains the following articles: 
Does Rain Come Through the Trees; When 
Two Men Together Climb Seven Miles; Mak- 
ing the Weather Produce More Business; Study 
of Climatic Influence; Storms Play Queer 
Tricks on Plant Life; The Physiological Ef- 
fects of the Weather; Assuring Pure Air for 
City Dwellers. Taylor Instrument Companies, 
Rochester, N. Y. 
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Know Your Metals! 

















[ mproved 
Metallographic Equipment 


VERY characteristic of a metal influences its suit- 
ability for any particular use to which it might be 
put. Not only the components, but the proximity, size, 
shape and distribution of those components are vital 
factors. 
By magnifying the surface of a piece of metal with the 
B&L Metallographic Equipment, these factors can 
definitely be determined. 
The mechanical construction of this equipment elimi- 
nates all possibility of change in focus and therefore 
permits lengthy exposures even under high magnifica- 
tion. 


Full information will be 
sent on request. 


Bausch & Lomb Optical Co. 


St. Paul St. Rochester, N. Y. 
New York Chicago London 
Boston San Francisco Frankfort 
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Know Your Metals! 











When writing to Bausch & Lomb Optical Co. mention INSTRUMENTS 
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NEW INSTRUMENT INFORMATION FORM. 


INSTRUMENTS—Industrial and Scientific 
1117 Wolfendale St., Pittsburgh, Pennsylvania 






Please furnish additional information on the following checked items: 





New Polarization Photometer 

New Universal Spectrophotometric Outfit 

Improved Method of Installing COzg Meters 

Automatic Instrument for Determining Thickness, Weight and Moisture 
New Thermo Hydraulic Feed Water Regulator 

Type FD Pyrometers 








New Improved Gravitometer q 
Description of the Latest Forms of the Hilger Polarizing Instrument a 






Known as Prof. Coker’s Photo-Elastic Apparatus 










NAME 
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COMPANY 


POSITION 
















CURRENT LITERATURE REVIEW 


Abstracts on instruments and devices for measurement, inspection and control. 






The Technology Department, Carnegie Library, Pittsburgh, Pa., will furnish photostats of material 
abstracted here. Negative prints are 35 cents per page, plus 10 cents for mailing (first class). 
All orders should be paid in advance. The library is not responsible for loss in mails. 






















A Receiver for Vacuum Distillation. Edgar J. Poth. Ind. Engg. Chem., Analyt. 
Ed., fpr. 15, 1929; 9. 111. 

Stopcocks are eliminated from the distillation train. An illustration is given of the pyrex glass 
device E.H. 

Air Separator for the Laboratory. R. E. Zinn. Ind. Engg. Chem., Analyt. Ed., 4 
Apr. 15, 1929, p. 112. 4 

By means of this device a qualitative separation effected by compressed air, can be obtained E 
It is useful for materials that do not screen easily because they are either too light or because the 
particles adhere to one anothr.—M.E.H 
Automatic Control in the Chemical Industries. Ismar Ginsberg. Ind. Engg. 

Chem., May 1929, pp. 410-414. 

The role that the controlling, regulating and measuring instruments play in modern industry 
is discussed. Some particular types are considered E.H 
Mechanical Dispersion by Means of the Colloid Mill. Pierce M. Travis. Ind. 

Engg. Chem., May 1929, pp. 421-425. ; 

The beater type, the smooth surface type and the rough surface type of celloid mill are dis- 
cussed.—M.E.H. a 
Works Control and Laboratory Equipment. Arthur Schroder. Ind. Engg. Chem., ‘ 

May 1929, pp. 481-485. 

Here is given a survey of the developments in the technical control of products in the plant 
and in the laboratory by use of scientific instruments. Mention is made of some of the most 4 
modern pieces of control equipment.—M.E.H 
Laboratory Apparatus for the Study of Aging and Vulcanization of Rubber. R. i 

Fric. Chim. et ind., April 1928, pp. 547-548. - 

An apparatus is described for heating a steel bomb in which accelerated aging tests may be F. 
made. The heating is effected by hysteresis currents induced by means of an alternating mag- 
netic field. The alternating magnetic field is generated by a solenoid connected to a source of : 
alternating current. The temperature is controlled by means of taps at different points in the 4 
solenoid winding and by resistance coils.—-Abs. Bull. Kodak Res. Labs. » 
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MODEL 547—a complete radio servicing instrument by 
Weston incorporating many important features over previous 
models. Provides for every test in keeping with radio’s latest 
developments. This new set tester has three instruments, all 
314” diameter and furnished with bakelite cases. Carrying case, 
removable cover, panel and fittings are also made of sturdy 
bakelite. Convenient, light and rugged with absolutely reliable 
results assured. 


WESTON ELECTRICAL >S 


INSTRUMENT CORP. a ean 
591 Frelinghuysen Ave. SINCE 1688 
Newark, N. J. INS 














Ames Micrometer Gauges 
For almost every testing and measuring re- 
quirement — Precision Instruments for labora- 
tory use—Upright Dial Gauges—Thick- 
ness Gauges—Dial Gauge Heads—Pocket 
Gauges—Comparators. 
Precision with speed and extreme accuracy. 


Send for complete 
information about them 


B.C. AMES CO., Waltham, Mass. 




















Rich, non- No precipitate 
fading-colors. t " to clog pen. 


INK 


VENTURI INK is recommended by users for all 
kinds of recording instruments 
Write for prices. 


BUILDERS IRON FOUNDRY 


“Builders of The Venturi Since 1891’’ 
7 Codding Street Providence, R. 1. 
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Further Development in Photoelasticity. R. V. Baud. Jl. Opt. Soc., May 1929, 
422-437. 

It has been customary in the past to machine the models used in photoelastic work either of 
glass or celluloid and to use a compensator for measuring the difference p—q between the prin- 
cipal stresses p and q, point by point. 

In this paper a new method is outlined, consisting of using models, models made of a ma- 
terial of a large index of forced double refraction and of making photographs or drawings of the 
isochromatics of the loaded model and of a comparison strip in bending. By matching the colors 
of the model with those of the strip in bending, a complete quantitative record of the shear 
stress distribution throughout the model is obtained. 

An example of the application of this new procedure is given for the case of a plate with a 
hole subjected to tension along one axis. Since the theory of elasticity offers an accurate solution 
for this particular case it can be used as a means of confirmation. The paper shows a very good 
agreement between analysis and experiment. 

Experimental Methods of Studying Stress Distributions. R. V. Baud. Jl. Opt. 
Soc., May 1929, pp. 411-421. 

The photoelastic, strain measurement, analogy and Lueder’s line methods of studying stress 
distributions are discussed in this paper. It is concluded that these methods make extensive use 
of optics and it is suggested that this interesting field be given some attention by the optical 
industry. 


A Direct Current Amplifier for Measuring Small Currents. J. M. Eglin. Jl. Opt. 
Soc., May 1929, pp. 393-402. 

A direct-current amplifier consisting essentially of a Wheatstone bridge, having the amplifying 
tube in one arm and a balancing tube in another, has been described by P. I. Wold and C. E. 
Wynn-Williams. This circuit has now been developed to give a constant amplification for cur- 
rents in either direction up to 10,000 times the lowest measurable value. The amplification and 
the lowest measurable current are alterable together by changing the resistance introduced be- 
tween the grid and filament of the amplifying tube. With tubes of high insulation, the amplifi- 
cation can be made as large as 106; and the measurable current as low as 10-14 ampere. Some 
improvements of the circuit are: (1) the insertion of a resistance in series with the tube in one 
arm of the bridge to ‘‘compensate’’ for variations in plate and grid battery voltages; (2) the 
suspension of the tubes to protect them from mechanical vibrations; (3) the use of tubes with 
pure tungsten filaments to avoid changes in contact potentials, and with plates enclosing the 
filaments completely to lower the effects of wall charges. In a ‘‘null’’ method of using the circuit 
the values of the grid resistance and an auxiliary potential introduced in the grid-filament cir- 
cuit are sufficient to determine the measured current. 


Some Notes on the Drop-Weight Method for the Measurement of Surface Ten- 
sion. A. Ferguson. Jl. Sci. Inst., May 1929, pp. 163-167. 

The history and development of the method is briefly considered and Edwards apparatus de- 
scribed in the March issue of the Jl. Sci. Inst. is considered. 

Instruments for the Measurement of Air Velocity. J. H. Parkin. Heating, Pip- 
ing and Air Conditioning. June 1929, pp. 149-156. 

A description is given of certain anemometers of the pressure type for measuring the velocity 
of air under low pressures. The construction, characteristics and limitations of the instruments 
are discussed and the precautions to be observed in their use are described. 

A Modification of the Spectrophotometer for Obtaining Measurement on the 
Reflection of Light from Living Materials. L. A. Brunsting and C. Sheard. 
Jl. Opt. Soc., April 1929, pp. 349-353. 

This paper describes a modified specimen holder for the Keuffel and Esser color analyser to be 
used for observations on the color of the human skin. 

A Null Method for Measuring the Strength of a Magnetic Field. D. Inglis. J]. 
Opt. Soc., April 1929, pp. 354-356. 

Apparatus for a simple null method tor measuring magnetic field strength is described. 

Automatic Control for Industrial Heating Apparatus. G. C. Pearce. Fuels and 
Furnaces, May 1929, pp. 667-673. 

This paper discusses some of the more common forms of automatic temperature control appa- 
ratus: thermostats, pyrometers, thermocouples, automatic control instruments, control panels and 
dual pyrometric control. 

Temperature Control in the Brass Foundry. H. St. John. Fuels and Furnaces, 
May 1929, pp. 679-682. 

Various types of pyrometers used for determining pouring temperatures are described. 

Importance of Pyrometry in the Manufacture and Heat Treatment of Forgings. 
F. Goeckler. Fuels and Furnaces, May 1929, pp. 687-692. 

The importance of careful pyrometric control of temperatures with instruments, constantly 
checked and inspected and operated by experienced operators is pointed out. 

The Origin of the Echolots (Die Entstehung des Echolots). A. Behm, Zs. Fein- 
mechanik, March 28, 1929, pp. 1-7. 
The author describes an instrument developed by him for echo-sounding. This can also be 


used by aeroplanes to determine if they are over land or water, which would be of great im- 
portance in blind flying in fog. 


(Current Literature Review Continued on Page 20) 
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Recognized for accuracy, dependability, easy reading 


sign or special adaptation—for yarn, cord, cloth, wire, 
rubber or other material where strength and Stretch 
are governing factors in the selection of raw material 
or checking of finished product. 


7 and easy operation. Testing machines of standard de- 


Write for further information 


———-H ENRY L. SCOTT Co. PROVIDENCE. R.I.- 











PRECISION INSTRUMENTS for 
AUTOMOTIVE LABORATORIES 


AIR FLOW INDICATORS, FUEL FLOW INDICATORS AND SLOW MOTION 
STUDY EQUIPMENT. 
THE ASHDOWN ROTOSCOPE FOR SLOW MOTION STUDY is meeting with in- 


creased success. Total sales have more than doubled in the last twelve months. 


COMMERCIAL ENGINEERING LABORATORIES 
Makers of Fine Instruments 
4612 WOODWARD AVENUE DETROIT, MICHIGAN 














[PYRO OPTICAL PYROMETER 


With Direct Reading Iron Scale—No Charts to Consult 


<a ™ a 
Easy to Use. Practically 
Accurate automatic in 
Economical operation. 
a a 


a 





Entirely self cv...a.aed in one small unit—Weight 3 pounds. 


THE PYROMETER INSTRUMENT COMPANY 
50 Howard Street New York, N. Y. 

















The 
° of Dr.-Ing. J. Geiger is a precision instru 
Torsiograph ment, which can be successfully used to ac- 


curately measure and record 


Angular Deflections, Degree of Torque 
and Speed Irregularity, Critical Speeds, 
Torsional Stresses, etc. 

Used all over the world. Excellent Testimonials. 


Lehmann & Michels, Abt. I, Hamburg-Altona, Germany 











When writing to the above companies, mention INSTRUMENTS 
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Micrometer with Quick Adjustment (Mikrometer-Schraubenlehre mit Schnel- 
leinstellung). Zs. Feinmechanik, April 13, 1929, pp. 9-10. 
A new micrometer which can be quickly set is described 
Measuring the Speed of Light. The Sperryscope, Vol. 5, No. 11, pp. 1-3. 
The equipment, built by the Sperry Company for Dr. Michelson to use in his experiments at 
Mount Wilson Observatory to measure the speed of light, is described briefly. 
Damping Liquids for Instruments. G. H.»Keulegan, N.A.C.A. Report No. 299. 
The apparatus consisted of four capillary tube viscometers, which were immersed in a liquid 
bath in order to secure temperature control. The method of calibration and the related experi- 
mental data are presented in detail 
Operation Control Instrument and Recording Dynamometer (Betriebskontroll- 
apparat und Registrierendes Dynamometer). Zs. Feinmech., April 30, 
1929, pp. 1-4. 


The instrument and its operation is described and illustrated 
New Water Meters (Neuzeitliche Wassermesser). Zs. Feinmech., May 15, 1929, 


pp. 1-7. 
Jew meters described and some illustrated 
The Latest Developments in British Surveying Instruments. J. L. Atkinson. Jl. 
Chem. Met. & Mining Soc. of So. Africa, March 1929, pp. 195-212. 

The author starts his historical development with the 17th Century and brings it up to date 

Testing of Concrete by Means of the Sklerometer (Betonpruefung mittels 
Sklerometer). H. Probst. Wirtschaftliche Technik, May 1929, pp. 76-78. 

The testing of concrete products such as blocks, pipe, etc., by means of the Sklerometer (a 
scratch hardness tester) is urged. The method of making the test is given and two instruments 
available on the market at present are briefly described. 

Altitude Flights. H. Henrickson. Aero Digest, May 1929, pp. 39-42. 

This article gives information on the altitude flights made during 1928. Information on the 
instruments used in the St flights is given 
The Magneto Compass. F. P. Wills. Aero Digest, May 1929, pp. 72-74. 

The defects of the magnetic compass are given. The earth inductor compass is described and 
its advantages and disadvantages listed. The magneto compass is described 
The Distant Transmission of Measurements on Circuits of Any Type and Any 

Distance (Die Fernuebertragung von Messwerten auf Leitungen beliebiger 
Art und beliebiger Lange). M. Schleicher. Siemens Zs., April 1929, 
pp. 225-232. 

The arrangement is described and illustrated 

Extending the Usefulness of the Oscillograph in Circuit Testing. 1. H. Gerks 
Bell Labs. Rec., May 1929, pp. 352-356. 

A new amplifier for use with oscillographs is described. It may be changed from three stages 
to two stages by operating switches. The various applications of the amplifier are given as well 
as results obtained with and without its us¢ 
Routine Tests in a Panel Office. L. Allen. Bell Labs. Rec., May 1929, pp. 365- 

368. 

The various apparatis for locating faults are discussed 
Trouble Indicator. R. Marino. Bell Labs. Rec., May 1929, pp. 371-373. 

The trouble indicator is described and illustrated 
A Slide Rule for Vector Calculations. M. Kruger. Bell Labs. Rec., June 1929, 

pp 405-410. 

A new slide rule is described. It reduces the work of compution very materially 

Determination of Molecular Weights in the Vapor Pressure and Evaporation 

Data. E. Washburn. B. of S. Jl. Res., April 1929, pp. 703-713. 

If one determines at the same temperature the vapor pressure of a substance and the amount 

of it required to saturate, by aspiration, a measured volume of an indifferent gas, the molecular 

weight of the substance in the gaseous state is calculable. By employing a reference substance of 

known molecular weight the measurement of the volume of aspirated gas is unnecessary and the 

quantities measured have small temperature coefficients. A precision discussion of the method is 

given. It should be capable of a high degree in many cases and is applicable at much lower tem- 

peratures than are the methods commonly employed 

New, Manifold Reversing, Portable Transformers. (Neue, vielfach umschaltbare, 
tragbare Stromwandler.) A. Keller. Messtechnik, March 22, 1929, pp. 
69-72 

The construction of two manifold reversing, portable transformers are described. Methods of 
use. Circuits. Accuracy with different ampere-turns and loads 
A New Method of Measuring the Thickness of Hard Cases. E. G. Herbert and 

P. Whitaker. Fuels and Furnaces, June 1929, pp. 923-926; Heat Treating 
and Forging, May 1929, pp. 575-578. 
per before the British Iron & Steel Institute. This paper covers the development of a means 
for applying the differential method to the measurement of case thickness 


P. 


(Current Literature Review Continued on Page 22) 
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PRACTICAL STEEL MAKING. Walter Lister. Instruments Publishing Com 


pany, Pittsburgh, Pa., 1929. Cloth 6x9, 413 pages, 211 figs. Price $7 


postpaid. 
REVIEWED BY JOHN D. GAT 


A reviewer cannot help himself from trying to find faults in a book which he is 1 
usually he succeeds in his intention. At the beginning these defects stand out like a 
until the book is finished, its meaning, purpose and interest are appreciated and balar 


detects in details. Practical Steel Making is remarkably free from them 

One may mildly wonder what calamity would happen if ganister whict 
should have 95.32% SiOeg is delivered to the plant having 95.34% or 
nate use of metric and English units cannot be considered as a defect 
times when the merits of the former are making inroads in the strongl 

The book is English both in terminology and subject matter. As | 
questions having but one method of approach an American reader 
description but the introduction of charging of limestone on the top 
doctoring of the slag, patching of the bottom while tapping would « 
in an American plant. 

Mr. Lister honestly tried to give to the reader the familiarity with steel making pr 
out the usual sweaty schooling on the floor. In this he succeeded admirably 








EXPERIMENTAL Optics. Albert F. Wagner. John Wiley © Sons, Inc., 
New York, 1929. Cloth 6x9!4, 203 pages, 117 figs. Price $3.2 


paid. 
REVIEWED BY M. BERG RIMBACH 

The author prepared this volume as a laboratory manual. It contains the fundar 
work in optics given to junior officers of the United States Navy taking the Ord 
the U. S. Navy Postgraduate School 

In the preface the author points out the importance for a fundamental knowled f 
optics for the officers whose duty it will be to inspect the military telescoy I 
chased by the Navy 

He deplores the almost negligible development of high-grade optical instruments 
as compared with Europeans. He states “‘The chief reasons for this seems to be lack 
and failure to appreciate the importance of the subject of geometrical optics 

The experiments éover: Index of Refraction and Spectrometry; Fo g 
Lenses and Lens Systems; Focal Lengths of Diverging Lenses and Lens Systems; | 
Interference; Photometry; Polarized Light; Prisms; Spherometry; Telescopic Instru 





of Optical Glass; Spherical Mirrors; Measurement of Constants of Microscoy Miscell 
Lens Tests; Invisible Spectrum Infra-Red and Ultra-Violet Spectrometry; Spectrophotometry; a 


Miscellaneous Supplementary Experiments 


- 


> 


5 post 


A TREATISE ON CHEMICAL ENGINEERING APPLIED TO THE FLOW OF IN 


DUSTRIAL GASES, STEAM, WATER, AND LIQUID CHEMICALS. Geoffrey 
Martin. Crosby Lockwood and Son, London, 1928. Cloth 6x9, 447 


pages, 187 figs. 63 shillings. 
REVIEWED BY RICHARD RIMBACH 


This book provides the engineer with a means for calculating the flow of fluids of 
and practical methods for estimating their speeds and volumes. The practical method 
for estimating accurately the speeds of gases, liquids and vapors flowing in conduits « 
scriptions, together with details of the calculations. Sixty-eight tables are giver j 


and immediate estimation of gaseous quantities 
s this is written for the practical engineer, the English system 
Also all explanations and subject matter are simple and clear, permitting 
mathetical derivations. The various symbols used are placed in close pri 
ing formula. A number of practical examples are given, and the method 
A rather unique page numbering is used. The chapter is made the basis of 
each chapter beginning with page 1 to the total number of pages in th 


f 1 
oft ut 





hapter. 
HANDBOOK OF THE PETROLEUM INpbusTRy. S. S. Amdursky. Taylor 


pages, 


Instrument Cos., Rochester, N. Y., 1928. Cloth 8x11, 192 
172 figs. Price $5.00 postpaid. 
REVIEWED BY RICHARD RIMBACH 


The book is divided into three parts: Part 1 covers the production and refining of cr 
zum and the manufacture of natural-gas gasoline; Part 2 covers the more common labora 
applied to crude petroleum and its different refined components; Part 3 is a collect 
relating to refinery practice. 

The arrangement of the first two parts is unique in that process i thod 

a fin ol “aeons y eae 


in one column on the page and the instruments used are discus 
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Adequate Tests for Rubber Gloves. F. M. Farmer. Public Utility Purchasing, 
June 1929, pp. 139-144. 
The testing of rubber gloves is consid 
Material Testing (Werkstoffpriifung). F. Meyer. Siemens Zs., March 1929, pp 
175-177. 
A general discussion of physical testi 
The Development of Alesiiitlihes Pasian Measuring Instruments for Telephone 
Work (Die Entwicklung der We va ace te oe fiir cle Fernsprech- 
fecha). JW Gebhardt. Siemens Zs., / 


The advances made in the development of the instrument 


ered 





nber of instru 
ments are Sneed , 
Micromanometer Investigations (Mikromanometer-Untersuchungen). O. M 
Faber. Messtechnik, May 22, 1929, pp. 123-126. 
This article mentions the requirements placed by industry upon micromanometers. The new 


nn are discussed and compared. A new 





Orifice Steam Measurement with Apparatus Built in the Plant (Die Muendungs- 
dampfmessung mit selbstgebauten Apparaten). E. Praetorius. Messtechnik, 
April 22, bie PR. 101-106; May 22, 1929, pp. 126-12 


j 


thods of measuring steam are briefly discussed. It is pointed 






TI port 
whil her seme the steam meters should be purchased, in indiv dual 
ca apparatus used. A prerequisite for satisfactory results are correct 
ir L n of ymeters. The most important practical rules and the 
t lb separate sections 


Tabular Slide Rule for the Cénie of Operating a for Measurements 
According to the Differential Pressure Principle. F. Wentzell. Messtech 
nik, April 22, 1929, pp. 93-101. 

ide Rule gen cribed in this paper permits carrying out in the simplest 
ations in the field of steam measurement, water measurement, com- 





nress me € ent neasurement 
Seria Slesiestaes onl Thasemnetinecers (Federmanometer und Thermometer) 
Messtec hnik, Agel 22, 1929, pp. 106-107. 
Discussion of the article having the same title appearing in the December 22, 1928 issue of 
Messtechnik 
Synchronous Clocks (Synchronuhren “Electrochronos”). P. Schubert. A.E.G. 
Mitt., June 1929, PP ni ats 
A new electric k sy ribed, ch no longer requires an individual line connect 
Synchronous aes in kee Sivan (Synchronmotoren in umuneue). 
F. Ferrari. A.E.G. Mitt., June 1929, pp. 415-419. 


This paper f out the advantages of the synchronous motor for meter clocks in comparison 
1 | 


th the spring wound cl ck, The various applications are discussed. 


Rannsied Wire Testing Apparatus in the A.E.G. Cable Plant (Lackdraht- 
Pruefeinrichtungen im A.E.G.-Kabelwerk Oberspree). H. Hintze. A.E.G. 
Mitt., Mz Ly oie pp. 364-368. 


aratus is descri and the electrical and physical properties of enameled wire discussed 





The app 
Recut Sismiatisiaies in Electricity Meters, with Particular Reference to those 
for Special Purposes. J. L. Carr. Instrument World, April 1929, pp. 357- 

360 
Abstracted from a paper read before the Institution of Electrical Engineers. This paper considers 
th Jevelo nts and the details rega sie ng meters which have been on circuit for some time 





he recent develiopn 


Comparison of British and Foreign Ammeters and Voltmeters. Instrument World, 
April 1929, p. 367. 
A brief extract of a report of an investigation made by the British Scientific Instrument Re- 
search Association 
Summary of Work Done During 1927-28 by the British Scientific Instrument 
Research Association. Instrument World, April 1929, pp. 368-369. 


A brief extract from the Official Report of the Department cf Scientific and Industrial Research 
Echo Sounding. R Corringhame. lietroment World. April 1929, PP. 376-378. 
Various instruments for this purpose are briefly discussed, and the Admiralty apparatus is il- 


lustrated. 
A Note on the Haughton-Hanson Thermostat. A Method of Fine Adjustment. 
P. J. Durrant. Instrument World, May 1929, pp. 7-8. 
Extract of a paper read before the Institute of Metals. A modification of the ‘‘cold-bulb’’ of 
the Haughton-Hanson thermostat is described, by means of which the temperature of the thermo- 
stat over a range of about 5° C. with an accuracy of 0.1° C. 





can be adjusted 
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ACIDITY RECORDERS 
Leeds & Northrup Co. 
AIR FLOW INDICATOR 
Commercial Engg. Labs. 


DES 
Wm. Ainsworth & Sons, Inc 
Ss 


American Paulin System, In 

Colonial Supply Co. 

Tagliabue Mfg. Co., C. J 

Taylor Instrument Companies 
AMMETERS— Indicating 

Jewell Electrical Instrument Co. 


Rawson Electrical Instrument 
Company 
Westinghouse Elec. & Mfg. Co 


Weston Electrical Inst. Corp 
Recording 

Bristol Company 
ANEMOMETERS 

Colonial Supply Co 

Taylor Instrument Companies 
Aeeate TESTING EQUIP- 


Westinghouse Elec. & ) 
ASPHALT TESTING APPARA: 


Tagliabue Mfg. Co., C. J. 
BALANCES 
BAROMETERS—Aneroid Mercur- 

ial, Recording 

American Paulin System, Inc 

Colon al Supply Co 

Tagliabue Mfg. Co., C. J. 

Taylor Instrument Companies 
BATHS—Constant temperature 

water & oil 

American Instrument Company 
BATTERY TESTERS 

Westinghouse Elec. & Mfg. Co. 

Weston Electrical Inst. Corp 
BRAKE TESTING METER 

—_ an Instrument Co. 

Leeds & Northrup Co. 
BRIDGES, ELECTRICAL 
Capacitance, Conductivity, Hoopes, 
Inductance, Kelvin, Res.stance, 
Temperature, Wheatstone 

Leeds & Northrup Co. 

CABLE TESTERS 

Rawson Elec. Inst. Co. 

CALORIMETERS—Peroxide, 
Oxygen Bomb, Gas Recording 

Burgess-Parr Cc 
CARBON DIOXIDE METERS 

Brown Instrument Co 

Leeds & Northrup Co 

Tagliabue Mfg. Co., C 
CARBON MONOXIDE METERS 

Leeds & Northrup Co. 

Tagliabue Mfg. Co., C. J. 
CEMENT TESTING INSTRU- 

MENTS 


American Instr»ment Company 
CHRONOMETERS 
Tagliabue Mfg. Co., C. J. 
CLOCKS—Gauge Board 
Brown Instrument Co 
CLOUD & POUR TEST AP- 
PARATUS 


Tagliabue Mfg. Co.. 

COIL TESTING EQUIPMENTS 
Leeds & Northrup Co 
Westinghouse Elec. & Mfg. Co. 

COLORIMETERS 
Tagliabue Mfg. Co., C. J. 

aay CONTROL 

EQUIPMENT 
Leeds & isis Co. 

COMPASSES 
Colonial Supply Co. 

Taylor Instrument Companies 

COMPARATORS 
Colonial Supply Co. 

Federal Products Corp 

CONDENSE RS—Electrical 
Leeds & Northrup Co. 

CONDUCTIVITY METERS 

Indicating, Recording, Controlling 
Leeds & Northrup Co. 


mnauency’s et ily & FRE- 


No be » Co 
CONCENTRATION RECORDERS 
Leeds & Northrup Co, 
neater MEASURING PRO- 
JECTOR 


Bausch & Lomb Optical Cx 
CONTROLS, AUTOMATIC 
Condensation 

Tagliabue Mfg. Co., C. J. 
Damper 

Brown Instrument Co 

Leeds & Northrup (« 

Tagliabue Mfg. Co., C. J 
Feed Water 

Brown Instrument Co 
Filter Rate 

Brown Instrument Co 
Builders tron Foundry 


Float 

American Radiator Compa: 
Gravity 

Tagliabue Mfg. C ( J 
Humidity 


Brown Instrument Co. 

Colonial Supply Co 

Leeds & Northrup Co 

Tagliabue Mfg. Co., C. J 

Taylor Instrument Companies 
Raeery & Temperature 

olonial Supply Co 

yes & Northrup C 

Tagliabue Mfg. Co., Cc 1 

Taylor Instrument Compar 
Liquid Level 

American Radiator C¢ 

Bristol Company 

Brown Instrument (C« 

Tagliabue Mfg. Co., C. J. 
Motor 

American Rodiator Company 
Pressure & Vacuum 

American Radiator Compa”'y 

Brown Instrument Co 

Bristol Company 

Colonial Supnly Co 

Tagliabue Mfg. Co., C. J 

Taylor Instrument Companies 
Pyrometer 

Bristol Company 

Brown Instrument Co 

Leeds & Northrup Co 


Taylor Instrument Comnanies 
Wilson-Maeulen Company, Inc 
Refrigeration 


American Radiator Comp ny 

Leeds & Northrup © 

Westinghouse Elec. & Mf Co 
Tachometer 

Brown Instrument € 

Leeds & Northrup C 
Temperature-Time 

Brown Instrument Co 

Colon‘al Supply Co 

Leeds & Northrup Co 

Tagliabue Mfg. Co.. C. J 

Taylor Instrument Co. 
Thermometer 

Bristol Company 

Brown Instrument Co 

Colon‘al Sunply Co 

Leeds & Northrup (Co 

Tagliabue Mfg. Co., C. J 

Taylor Instrument Compenies 

Wilson-Maeulen Company, In 
Thermos*at 

American Instrument Co 

American Radiator Company 

tristol Company 

Taylor Instrument C 


mono nie 


Westinghouse Elec. & Mfg. © 
Time 

Tagliabue Mfg. Co., C. J 
Vacuum 


Brown Instrument Co 
Unit Heater 

American Radiator Company 
Valve———Motor Operated 

American Radiator Company 

Bristol Company 


Colonial Supply ¢ 
Taylor Instrument C¢ 


Water Level 


American Radiator Company 

Bristol Company 

Tagliabue Mfg. Cag, ¢ ] 
COORDINATOGRAPHS 
COUNTERS~— Revolution 

Bristol Company 

Brown Instrument ¢ 

Colonial Supply ¢ 

Lehmann & Michels 
Stroke 

Bristol Company 


Lehmann & Michels 
—— k oe 
wrthrup ¢ 
CURRENT REGULATORS 
Westinghouse Elec. & Mf ( 
= aah 
Vestinghouse ( 
CYLINDERS. GRADUATED 
wa abue Bae Co 


§ ci 
DEFORMETER (Beene) 


outhwark Fdy. & Ma ( 
DEMAND METERS 
nghouse Elec. & Mf ( 
DIVIDING HEAD 
— 
Bausch Lomb Optieal ¢ 


DRAFT GAUGES—see Gauges 
DYNAMIC BALANCING 
EQUIPMENT 
EARTH CURRENT METERS 
ELECTRIC TELEMETER 
Southwar iry \ 
EMPLOYEES’ OTN. AND. out 
TIME RECORDERS 
ENGINE INDICATORS 
American Instrument Co 
Lehmann & Michels 
EXTENSOMETER 
(Huggenberger) 
Southwark Fdry. & Mach. ¢ 
FAULT FINDERS 
Leeds & Northrup Co 
Weston Electrical Inst. Corp 
FLASH & BURNING POINT 


TESTERS 

Colonial Supply Co 

Tagliabue Mfg. Co., ¢ J 
Taylor Instrument Co 
FLOW METERS 

Brown Instrument (¢ 

Builders Iron Foundry 

Colonial Supply ¢ 
FLUXMETERS 

Leeds & Northrup ¢ 

Rawson Electrical Instr. ¢ 
FREQUENCY METERS 
Indicating 

Jewell Electrical Instrument ¢ 
Leeds & Northrup Co 
Westinghouse Ele & Mfg. ¢ 


Weston Elec, Inst. Corp 
Controlling 

Leeds & Northrup Co 
Recording 

Bristol Company 

Leeds & Northrup Co 
he a a “roti APPARATUS 


FUEL FLOW INDICATOR 
Commercial Engg. Labs. 
GALVANOMETERS 
Brown Instrument C 
Jewell Electrical Instrument ¢ 
Leeds & Northrup C 
Westinghouse Elec & Mf ( 
Weston Elecirical Ins Corp 
GAS ANALYTICAL METERS 


Chemical 

Tagliabue Mfg. Co., C. J 
Electrical 

srown Instrument Co 


Leeds & Northrup Co. 
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The Analysis of Fluorspar. G. Lundell and J. Hoffman. B. of S. Jl. Res., April 
1929, pp. 671-683. 
in connection with the standardization of the Bureau of Standards standard sample of fluorspar 
N 79. old methods of analysis were tested and modified, and new methods were developed 
This paper sets forth the procedures that have been found desirable for the determination of 
irbonates, silica, calcium, fluoride, sulphur, barium, lead and zinc. 
Calorimetric Investigations. (Kalorimetrische Untersuchungen.) A. Schuekarew. 
Messtechnik, March 22, 1929, pp. 63-65. 
This article discusses the difficulty of determining the water equivalent of calorimetric bombs, 
mp It develops a method which should be preferred for its simplicity 


res th various methods t 


ind accuracy, and cites results 
Review of the Status and Problems of the Measurement of Dust. R. Meldan. 
Mestechnik, March 22, 1929, pp. 66-69. 

The measurement of individual particles and accumulations suspended in gases are considered 
The investigation of gas cleaners. The calibration of measuring devices. Approved measuring 
devices and types 
Apparatus for Thermomagnetic Analysis. R. L. Sanford. B. of S. Jl. Res., April 

1929, pp 659-670. 
Thermomagnetic analysis consists in the study of magnetic effects occurring in a material dur- 
heating or cooling, with special reference to their interpretation in terms of structural changes 
r transformations. It is most conveniently carried out by means of a magnetometer of suitable 
type he present paper describes thermomagnetic analysis apparatus set up at the Bureau of 


Standards and gives typical results obtained by its us¢ 
Physical Properties of Ferrous Metals. Heat Treating and Forging, April 1929, 
pp. 442-445 

bstracted from January 1929 Research Group News. Meaning of the various char- 
ly mentioned in specifications and methods of testing employed for 


acteristics of metals usual 
their determination 
Manufacture of the U-Tube Manometer. Heat Treating and Forging. April 1929, 
pp. 487-488. 
Article describes process 
Gas Testing. (Gaspruefung.) A. Sander. Zs. V. D. I., April 20, 1929, pp. 531- 
538. 
Considerable stress is placed on uniform gas composition with the present day gas mixing op- 
ration of gas plants. The control of operation must solve important problems. As a consequence 


increased demands are made upon measuring instruments. The methods of gas testing which were 


f the Meriam Company 


much improved in recent years are thoroughly described. 
New Constructions of Watermeters. (Neuere Bauarten Motorischer Wassermes- 
ser.) G. Eggers. Zs. V. D. 1., April 20, 1929, pp. 557-563. 

Operating pecularities of differential pressure meters and rotary meters are given. Various con- 
structions are considered 
The Measurement of the Inductances and Effective Resistances of Iron-Cored 

Coils Carrying Both Direct and Alternating Current. L. Hartshorn. Jl. 
Sci. Insts., April 1929, pp. 113-115. 

A method is described for the measurement of the effective inductance and resistance of coils 
of large self-inductance, which are required to carry a comparatively large direct current, with a 
superposed alternating current ripple. Hays’ inductance bridge is used, with special arrangement 
for the independent control and measurement of the a.c. and d.c. components, the avoidance of 
carth-capacity effects without earth-connecting the d.c. supply, and the elimination of the direct 


rent from the vibration galvanometer used as detector, without losing sensitivity. Typical 
results are given 
Integration of Flow Meter Diagrams. J]. Hodgson. Jl. Sci. Insts., April 1929, pp. 
116-118. 
In the case of recording flow meters for which the movement of the pen is proportional to the 
orifice head’’ or to some other differential pressure which is proportional to the square of the 
flow, it is often a matter of doubt as to whether too much error will be invalued by assuming 


that the mean flow is proportional t the square root of the mean head shown on the diagram; 
which mean head can be easily obtained by using an ordinary ‘‘area-measuring’’ or ‘‘radial plani- 
meter.’’ Actually the true flow is proportional to the mean f the square root of the mean head. 
In the present article this error is evaluated for various types of diagram for the first time, and a 
general rule is derived which enables one to see at a glance whether a diagram can be integrated 
directly by means of an ordinary planimeter, or whether it must first be replotted on a flow basis 
or integrated by means of a special square-rooting planimeter. 
Differential Potentiometric Titration. II]. An Improved Apparatus and Its Ap- 
plication to Precision Measurements. Duncan A. MacInnes and Mal- 
colm Dole. Jl. Amer. Chem. Soc., Apr. 1929, pp. 1119-1127. 
An improved apparatus for differential potentiometric titration, including a simple gas lift 
pump, is described. The usefulness of the method in analysis of high precision is shown in the 
titration of ferrous sulfate with dichromate and of potassium chloride with silver nitrate.—M.E.H 


A Method for Determining Vapor Densities at Room Temperatures. Erwin F. 
Linhorst. Jl. Amer. Chem. Soc., Apr. 1929, pp. 1165-1167. 


The apparatus can easily be built from parts found in any chemical laboratory.—M.E.H 
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Hygroscopicity of Fertilizer Materials and Mixtures. J. Richard Adams and Al 
bert R. Merz. Ind. Engg. Chem., Apr. 1929, pp. 305-307 
A diagram and description of apparatus are given M.E.H 
Modified du Noiiy Tensimeter Studies in the Drying Oils. D. S. Chamberlin, 
E. R. Theis, P. F. Schlingman and J. S. Long. Ind. Engg. Chem., Ap: 
1929, pp. 333-338. 
A modified du Noiiy tensimeter for use with oils and varnishes is described. Minimum fig 
for the critical te mperature of some crying oils were determined by direct observation M.E.H 


The Hydration of Animal Skin by the Volume Change Method. E. R. Theis 
and Harvey A. Neville. Ind. Engg. Chem., Api 1929, PP. 377-379 


The swelling of animal tissues has been studied by the change-in-volur thod The 


paratus is essentially a simple dilatometer and measures accurately the slig sheest elena in volun 
M.E.H 
Apparatus and Methods for the Separation, Identification and Determination of 
the Chemical Constituents of Petroleum. E. W. Washburn, J. H. Bruun 
and M. M. Hicks. Research Paper 45, Bur. of Standards, 21 pages 
A Technical Method of Using the Mercury Arc to Obtain Data at Wave Length 
560 mu in the Spectrophotometric Analysis of Sugar Products. H. H 
Peters and F. P. Phelps. Research Paper 38, Bur. of Standards, 8 pages 
Methods of Determining the H-Ion Concentration of Soils. E. F. Snyder. Dept 
of Agriculture, Circular 56, 30 pages. 
Tests of a New Type of Glass Electrode. Duncan A. MacInnes and Malcolm 
Dole. Ind. Engg. Chem., Analyt. Ed., Apr. 15, 1929, pp. 57-59 
Glass electrodes described here were found to respond only to changes of H-ion concentratior 
being independent of oxidation-reduction potentials existing in the solutions.—-M.E.H 
Problems in the Estimation of Unsaturated Hydrocarbons in Gases. |-Separation 
by Fractional Distillation. Harold S. Davis. Ind. Engg. Chem., Analyt 
Ed., Apr. 15, 1929, pp. 61 64. 
This paper describes a column composed 1 narrow glass spiral rrounded by a silvere 
vacuum jacket in which li onsite d gases can i. fractionated almost as ly as ordinary liquids 
M.E.H. 
A Self-Regulating Gas-Flowmeter. —_ in Sees, Jr. Ind. Engg. Chem., Ana 
tyt. Ed., Apr. 15, 1929, PP. 74-7 
A simple gas-flow regulator is des in gram wgivetr M.E.H 
A New Automatic Pipet. L N. ainlawed Ind Engg. Chem., Analyt. Ed., Ap 
hy, 2929, gp. 82. 
The pipet consists of a bulb with overflo ind a liquid-tight valve rod M.E.H 
Coated Spiral Fractionating Citienn. Thomas Midgley, Jr. Ind. Engg. Chem., 
Analyt. Ed., Apr. I, 1929, PP. 86- 88 
Some very efficient fractionating « s showing their fur ning are described 
M.E.H 
Chart of Indicators for pH Measurements. Clarke E. Davis and Henry M. Salis 
bury. Ind. Engg. Chem., Analyt. Ed., Apr. bh , 1929, p. 92 
The chart has been found useful in quickly judging the lutions and 
dry materials.—M.E.H. 
The Fiber-Saturation Point of Wood as Obtained from Electrical Conductivity 
Measurements. Alfred J. Stamm. Ind. Engg. Chem., Analyt. Ed., Apr 
15, 1929, pp. 94-97. 
A method for determining the fiber-saturation point of od by electrical conductivity has 
been developed so as to minimize the effect of moisture gradients.—M.E.H 


A Heavy-Duty Thermostat. D. F. Othmer. Ind. Engg. Chem., Analyt. Ed., Apr 
a3, 2929; p. 97. 
A simple rugged angry tat to control at least 4000 watts and maintain the temperatur 
a small boiler constant to 0.02 degree C. for days at a tim lescribed.—M.E.H 


Standardization of Conditions for Measuring the Disten ation Characteristics of 
Motor Fuels. R. Stanfield and F. B. Thole. Ind. Engg. Chem., Analyt 
Ed., Apr. 15, 1929, pp. 98-105. 





Three designs of engine are described with entirely fler tion-chamt I id 
valve arrangements. Tests show that substantially qual results f ntiknock value can be obtained 
from any of the engines if comparisons are made in terms of juivalent blends of standard spirits 


and provided that test conditions are suitably controlled.—M.E.H 
A Temperature-Recording Micropress for Studying the Course of Vulcanization. 
James C. Walton. Ind. Engg. Chem., Analyt. Ed., Apr. 1929, pp. 106- 


108. 
This electrically heated micropress permits the duplication of pr ires on a small scale and 
renders it possib sl to determine the temperature at which various char take pla luring th 
cure, E H 
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GAS LEAK INDICATORS 


Colonial Supply Co 
Taylor Instrument 


GAS-METERS 
Brown Instrument 
GAUGE RODS 
Tagliabue Mfg. C« 
GAUGES 


Absolute Pressure 
Brown Instrument 
Tagliabue Mfg. 
Taylor Instrument 

Amplifying 
Colonial Supply Co 


Companies 


Co 


c 


) 


Federal Products Corp 


Comparator 
B. C. Ames Co. 
Colonial Supply Co 


Federal Products Corp 


Cylinder 
B. C. Ames Co 
Colonial Supply Co. 
Federal Products 
Depth 
Colonial Supply Co 


Corp 


Federal Products Corp. 


Dial 
B 


Colonial Supply Co 


Federal Products Corp 


Differential Pressure 
Brown Instrument 
Tagliabue Mfg. Cx 

Draft 
Bristol Company 


Cc Ames Co. 


‘oO 


Brown Instrument Co 


Colon.al Supply Co 


Tagliabue Mfg. Co., 


Taylor Instrument 
Drill 


Bausch & Lomb Optical 


Grinding 
Colonial Supply Co 


C..4 
Companies 


C 


Federal Products Corp 


Liquid Level 
Bristol Company 
Brown Instrument 


‘ 


) 


Builders Iron Foundry 


Colonial Supply Co. 
Leeds & Northrup 


Tagliabue Mfg. Co., 


Taylor Instrument 


Builders Iron Foundry 


Brown Instrument 
Pitch Diameter 

Colonial Supply Co. 

Federal Products ( 
Pressure 


American Paulin System 


Bristol Company 


Co 
C 


‘orp 


Brown Instrument Co. 


Colonial Supply Co 


Leeds & Northrup Co. 


Tagliabue Mfg. Co., 
Taylor Instrument Cos. 
Pressure—Temperature 
Brown Instrument Co, 
Colonial Supply Co. 
Leeds & Northrup Co 
Tagliabue Mfg. Co., 
Taylor Instrument Cos 


Pressure & Vacuum 
Bristol Company 


Brown Instrument Co 


Colonial Supply Co. 


Leeds & Northrup Co 
Tagliabue Mfg. Co., 


Taylor Instrument 
Profile 


Bausch & Lomb Optical Co. 


Rain 
Colonial Supply Co 


Taylor Instrument Cos. 
Recording 

Distance 

Bristol Company 
Strain 

Southwark Fdry. & Mach 
Volume 

Brown Instrument Co. 


Cc 


c 
Co. 


Water Level for Boilers 


Bristol Company 
Wind 

Colonial Supply Co. 

Taylor Instrument 
GOVERNORS 
Pressure 

Leeds & Northrup 


Companies 


Tagliabue Mfg. Co., 


Pump 


Tagliabue Mfg. Co., 


0 
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GREASE TESTING APPARA- 
TUS 


mts Instrument Co. 

Tagliabue Mfg. Co., C. J 
GROUND DETECTORS 

Leeds & Northrup Co. 

Westinghouse Elec. & Mfg. Co. 

Weston Electrical Inst. Corp 
GROUND-OHMER 

Leeds & Northrup Co. 

Herman H. Sticht & Company 


GYPSUM_ TESTING INSTRU- 
MENTS 


American Instrument Co, 
HARDNESS TESTERS 
Wilson-Maeulen Company, Inc 
HARMONIC ANALYZERS 
Leeds & Northrup Co. 
HIGH VOLTAGE 
Measuring Devices 


Westinghouse Elec. & Mfg. Co 
Testing Devices 
Westinghouse Elec. & Mfg. Co 


HUMIDITY RECORDERS 
Wet & Dry Bulb Thermometers 
Bristol Company 
Brown Instrument Co. 
Colonial Supply Co 
Leeds & Northrup Co 
Tagliabue Mfg. Co., C. J. 
Taylor Instrument Companies 
HYDROGEN ION METERS— 
Indicating, Controlling, Recording 
Leeds & Northrup Co. 
HYDROMETERS 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Companies 
HYGROMETERS 
Brown Instrument Co, 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Companies 
IMPACT TESTING MACHINES 
Alternating 
INDICATORS—See Gauges 
INTEGRAPHS & INTEGRATORS 
Leeds & Northrup Co 
INSTRUMENT CALIBRATION 
AND REPAIRS 
Detroit Instrument Service 


INSTRUMENT TRANSFORM- 
ERS 


Jewell Electrical Instrument Co 
Westinghouse Elec. & Mfg. Co. 
Weston Electrical Inst. Corp 
INSULATION TESTING EQUIP- 
MENT 


Leeds & Northrup Co. 

Westinghouse Elec. & Mfg. Co 
JOB TIMING RECORDERS 
KEYS AND SWITCHES 


Leeds & Northrup Co 
KLYDONOGRAPHS 

Westinghouse Elec. & Mfg. Co 
LACTOMETERS 

Tagliabue Mfg. Co., C. J. 
LEVELS 
Centering 


Bausch & Lomb Optical Co 
Engineer's, Wye, Precision 
Wm. Ainsworth & Sons, In 
Prism 

Taylor Instrument Companies 


LIME TESTING INSTRU- 
MENTS 


American Instrument Co 
LOCOMOTIVE INDICATORS 
American Instrument Co. 
Lehmann & Michels 
MANOMETERS 

American Paulin System, Inc 
Brown Instrument Co. 
MASTER CLOCKS 
MEGOHMMETERS 

Leeds & Northrup Co. 

Herman H. Sticht and Company 
EGOHM VOLTMETERS 
Weston Electrical Inst. Corp 
MELTING POINT ut <h shind 
Tagliabue Mfg. Co., C. 
at ay gad 

*. Ames Co. 

MIGROAMMETERS 

Jewell Electrical Instrument Co 
Rawson Electrical Instrument Co 
Weston Electrical Inst. Corp. 
Wilson-Maeulen Company, Inc. 
MICROFARADMETERS 

Jewell Electrical Instrument Co 
Leeds & Northrup Co. 

Weston Electrical Inst. Corp. 
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MICROSCOPES 

Brinell 

Bausch & Lomb Optical Co. 
Metallographic 

Bausch & Lomb Optical Co. 
Petrographical 

Bausch & Lomb Optical Co. 
Toolmakers’ 

Bausch & Lomb Optical Co 
ILLIAMMETERS 

Jewell Electrical Instrument Co 
Rawson Electrical Instrument Co 
Weston Electrical Inst. Corp. 
Wilson-Maeulen Company, Inc 
MILLIVOLTMETE 

Bristol Company 

Jewell Electrical Instrument Co 


Rawson Electrical Instrument Co. 


Taylor Instrument Companies 

Weston Elect. Inst. Corp 

Wilson-Maeulen 7 ~ uaa Inc 
MOTION RECORDERS 
Mechanical 

Bristol Company 

Lehmann & Michels 
MULTIMETERS 

Rawson Elec. Inst. Co 
MULTIPLIERS 

Jewell Electrical Instrument Co 

Leeds & Northrup Co. 

Weston Elect. Inst. Corp. 
OHM METERS 

Jewell Electrical Instrument Co 

Leeds & Northrup Co 


Rawson Electrical Instrument Co. 


Herman H. Sticht and Company 

Weston Electrical Inst. Corp 
OIL TESTING APPARATUS 

American Instrument Co. 

Tagliabue Mfg. Co., C. J. 

Taylor Instrument Cos 

Teschner-Myers Co., Inc 
OIL TESTING EQUIPMENT 
OPERATION RECORDERS 
Electrical 

Bristol Company 

Brown Instrument Co 

Leeds & Northrup Co. 

Tagliabue Mfg. Co., C 
ORIFICE METERS 

Builders Iron Foundry 
OSCILLOGRAPHS 

Westinghouse Elec. & Mfg. Co 
OXYGEN RECORDERS 

Leeds & Northrup Co 

Tagliabue Mfg. Co., C. J 
PANTOGRAPHS 
PERFORMANCE METER 
PERMEAMETERS 

Leeds & Northrup Co 
PAPER TESTING INSTRU- 

MENTS 


American Instrument Co. 
PERISCOPES 
Bausch & Lomb Optical C¢ 
PHASE INDICATOR 
Westinghouse Elec. & Mfg. Co. 
PHASE SEQUENCE INDICA- 
TOR 


Herman H. Sticht Co. 
PHOTOMETERS 
Bausch & Lomb Optical Co 
Leeds & Northrup Co 
PHYSICAL TESTING MA- 
CHINES 


Lehmann & Michels 
Southwark Fdy. & Mach. Co. 
PITOT TUBE METER 
Brown Instrument Co 
PLANIMETERS 
Linear 
Brown Instrument Co 
Lehmann & Michels 
Radial 
Bristol Company 
POSITION RECORDERS 
Bristol Company 
POTENTIAL DETECTORS 
Leeds & Northrup Co. 
Westinghouse Elec. & Mfg. Co. 
POTENTIOMETE RS—iIndicat- 
ing, Controlling, Recording 
Leeds & Northrup Co. 
POWER FACTOR METERS 
Jewell Electrical Instrument Co 
Westinghouse Elec. & Mfg. Co 
Weston Electrical Inst. Corp 
at FACTOR REGULA- 


ORS 
Westinghouse Elec. & Mfg. Co 
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A Continuous Still for Conductivity Water. C. C. DeWitt and Geo. Grange: 
Brown. Ind. Engg. Chem., Analyt. Ed., Apr. 15, 1929, pp. 109-111 

A Double-Reflexion Level. D. S. Perfect. Trans. Opt. Soc., 1928-1929, Vol 
XXX, No. 3, pp. 126-129. 

The level described in this paper was designed to assist the initial leve 
und to enable observations to be made on the constancy of level over « 
Its error may be determined by direct measurement and without reversal. The level it y dir 
tion is shown. The device has proved quite convenient in use and may possi I 
for other purposes 


A New Determination of the Melting Point of Palladium. C. O. Fairchild, W 
H. Hoover and M. F. Peters. Jl. of Res., May 1929, pp. 931-962 


The melting point of palladium was determined by measuring with an optical pyrometer the 
ratio of brightness of the red light (> 0.6528) emitted by slack bodies at the melting point 
of palladium and gold, respectively. The crucible method was shown to be more reliable than the 
wire method. Especial attention was given to the purity of the metals. The result obtained by the 
crucible method, when substituted in Wien’s or Planck’s equation, gives the melting point of 
palladium as 1,556.6° C. with an uncertainty of 1° 


Note on Skew Pencils Traversing a Symmetrical Instrument. T. Smith. Trans 
Opt. Soc., 1928-1929, Vol XXx, No. 3, pp. 130-133 





Image points on a chief ray in a primary plane of a symmetrical instrument for which the 
light path is constant for a light fan lie between the primary and secondary foci. When the chief 
ray is skew this is no longer generally true. The absence of astigmatism in a pencil of which the 


chief ray is skew involves three conditions. 
On Color Measurement. (Ueber Farbenmessung.) F. A. O. Krier. Zeits. V. D 
I., Apr. 6, 1929, pp. 465-468. 

This article discusses the Ostwald method of color meas 
meter in conjunction with the Kriiger accessory apparatus 
A Vacuum Arc Lamp of New Design for Spectroscopic Work. K. Prosad. J! 

Sci. Insts., April 1929, pp. 126-130 


This new arc lamp diflers mainly from 


irement with the Pulfrich step photo 





romagnetic device, the arc can be struck as desired i can b 
run without attention for about an hour 1 seal is so simply 
made that, even if the arc is to be unco th ver air-tight is 


very short. 
A New Self-Adjusting Pipette. E. G. Bilham. J]. Sci. Insts., April 1929, pp. 119 
120. 





By means of an inner tube forming an extension of the ordinary discharge jet of a pipette, a 

xe lantity oO iquic is retainec ang can XC recoverec ) pouring out rom th top of the 
fixed quantity of liquid t j j I 1 by | p of tl 
pivette. Pipettes of this pattern have been found useful for purposes where definite fixed quanti 
tiee of water or other liquid have to be measured rapidly and accurately 


Contacts in Apparatus for Measuring Electrical Resistivity. J. L. Haughton. JI 
Sci. Insts., April 1929, pp. 120-124. 

In the measurement of electrical resistances by means of potential drop methods four contacts 
are required. Methods for making these contacts with the resistance to be measured, both in the 
cold and at high temperatures, are discussed, and types of contacts for different require 
ments are specified. 

A Simple Earthing Switch for Small Electrometers. E. B. Moss. Jl. Sci. Insts., 
April 1929, pp. 124-126. 








A small earthing switch is described which is particularly suitable for us 1 Lindemar 
Electrometer. It is suitably shielded and adds little to the cay ( the ent 
Theoretical Foundation of Flicker Photometry. P. L ausell. "?P yest, Nov. 16, 

1928, pp. 119-125. 
Flicker and equality of brightness are discussed on the basis of a photochemical theory of visior 


Abs. Bull. Kodak Res. Labs 
An Interference Method “ the Determination of Axial and Oblique Aberra- 
tions. A. Bennett. B. of S. Jl. Res., April 1929, pp. 685-702 


An interference method for s determination of the axial and oblique monochromatic aber 
rations of a lens system is described. Equations necessary in the design of the apparatus, and 
for the computation of the results are given. The simplicity of the apparatus, especially the us 
of but one auxiliary reflecting surface lessens the probability of large instrumental errors. The 
aberrations of three astronomical objectives are investigated, and the results are expressed in the 


form of phase contours 
Electric Individual Clocks with Pendulum Drive. (Elektrische Einzeluhren mit 


Pendelantrieb.) P. Gittinger. Zs. gor aire Jan. 18, 1929, pp. 1-5 
A clock in which the hand winding 18 replace d by electric win ng is described 


A Small Bussolen Tachymeter. (Ein Kleines Dantolentac achymeter.) K. Ludemann 
Allgem. Ver Nach., April 3, 1929, po. 212-221. 
The advantages of the instrument are listed 
A Semi-Micro Zeisel Methoxyl Method. E. P. Clark. Jl. Amer. Chem. Soc 
May 1929, pp. 1479-1483. 
A description is given of an apparatus and a procedure for the determination of methoxyl 
groups in samples of the order of 20 mg.—M.E.H 
(Current Literature Review Continued on Page 29) 
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PRESSURE METERS 
PROCESS TIMING AND SIG- 
NALING INSTRUMENTS 

PROGRAM INSTRUMENTS 
PROTRACTOR 
Optical ; 
Bausch & Lomb Optical Co. 
PSYCHROMETER 
Recording 
Colonial Supply Co 
Leeds & Northrup Co 
Tagliabue Mfg. Co., C. J. 
Taylor Instrument Cos, 
Sling 
Colonial Supply Co. — 
Taylor Instrument Companies 
PYROMETERS 
Optical ; 
American Instrument Co, 
Brown Instrument Co 
Leeds & Northrup Co 
Pyrometer Instrument Company 
Radiation 
Indicating ; 
Brown Instrument Co 
Colonial Supply Co 
Leeds & Northrup Co. 
Pyrometer Instrument Company 
Taylor Instrument Companies 
Recording : 
Brown Instrument (¢ 
Leeds & Northrup Co 
Taylor Instrument Cos. 
Thermo-electrie 
Immersion 
Bristol Company 
Brown Instrument Co. 
Colonial Supply Co. 
Leeds & Northrup Co. 
Pyrometer Instrument Company 
Taylor Instrument Companies 
Wilson-Maeulen Company, Inc 
Indicating 
Bristol Company 
Brown Instrument Co. 
Leeds & Northrup Co. 
Taylor Instrument Companies 
Westinghouse Elec. & Mfg. Co. 
Wilson-Maeulen Company, In 
Recording and Controlling 
Bristol Company 
Brown Instrument Co 
Leeds & Northrup Co 
Taylor Instrument Companies 
Wilson-Maeulen Company, Inc. 
Surface Contact 
Bristol Company 
Colonial Supply Co. 
Leeds & Northrup Co. 
Pyrometer Instrument Company 
Taylor Instrument Companies 
REF RACTOMETERS 
Bausch & Lomb Optical Co 
REGULATORS—See Controls 
RELAYS 


American Instrument Co. 
Jewell Electrical Instrument Co 
Leeds & Northrup Co 
Westinghouse Elec. & Mfg. Co 
Weston Electrical Inst. Corp. 
REMOTE METERING EQUIP- 
MENT 


Bristol Co, 
Leeds & Northrup Co 
Westinghouse Elec. & Mfg. Co 
RESISTANCES—Electrical 
Leeds & Northrup Co, 
ROTOSCOPE 
Commercial Engg. Labs. 
SACCHARIMETERS 
Bausch & Lomb Optical Co 
Taylor Instrument Cos, 
SACCHROMETERS 
Tagliabue Mfg. Co., C. J. 
SCRATCH HARDNESS TESTER 
Colonial Supply Co. 
SHUNT TERS 
Builders Iron Foundry 
SHU 
Jewell Electrical Instrument Co 
Leeds & Northrup Co 
Weston Electrical Inst. Corp 
SIGNALLING DEVICES—Auto- 
matic 
SLIDE RULES 
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SOIL PRESSURE CELLS 
American Instrument Co, 
SPECIAL INSTRUMENTS 
American aay aa Co 
Burgess-Parr Co 
SPECIAL ELECTRICAL IN- 
STRUMENTS 
Leeds & Northrup Co 
Rawson Electrical Instrument Co 
Weston Electrical Inst. Corp. 
SPECTROSCOPES 
Bausch & Lomb Optical Co. 
SPECTROPHOTOMETERS 
Sausch & Lomb Optical Co 
SPEED INDICATORS 
See Tachometers 
STANDARD CELLS 
Weston Electrical Inst. Corp 
STEEL TAPES 
Colonial Supply Co. 
STRA GAUGE 
Southwark Fdry. & Mach. Co. 
STRESS INDICATOR 
STROBOSCOPES 
Commercial ng 
SULPHUR DIOXIDE’ ‘METERS 
Leeds & Northrup He 
Tagliabue Mfg. Co 
wae 2? DETERMINATION 
AP RATUS 


nt ti Co 
Tagliabue Mfg. Co., Je 
SUNSHINE RECORDERS 
Colonial Supply Co 
Leeds & Northrup Co 
Taylor Instrument Companies 
SUPERPRESSURE CATALYST 
EQUIPMENT 
American foarement A 0. 
SURGE RECO 
SYNCHRONIZING: SORKS— 
gy gg 
eds & — Co, 
TACHOSCOP ES 
grown Instrument Co. 
TACHOMETERS 
Bristol Company 
Brown Instrument Co 
Colonial Supply Co 
Leeds & Northrup Co. 
Pyrometer Instrument Company 
Herman H. Sticht & Company 
Westinghouse Elec. & Mfg. Co 
Weston Electrical Inst. Corp. 
TELESCOPES 
Sausch & Lomb Optical Co. 
TENSIOMETERS 
American Paulin System, Inc 
TENSOMETER (Huggenberger) 
Southwark Fdry. & Mach. Co. 
TESTING MACHINE— 


Universal 
Southwark Fdry. & Mach. Co. 
THEODOLITES 


Wm. Ainsworth & Sons, Inc 
THERMO-JUNCTIONS (Electric) 
Rawson Electrical Instrument Co, 
THERMOMETERS 
Gas Filed 
Bristol Company 
Brown Instrument (Co. 
Colonial Supply Co 
Taylor Instrument Companies 
Tagliabue Mfg. Co., C. J. 
Mechanical 
Brown Instrument Co 
fagliabue Mfg. Co., C. J. 
Teschner-Myers Co., Inc. 
Mercurial 
Tagliabue Mfg. Co., C. J. 
Taylor Instrument Cos. 
Teschner-Myers Co., Inc. 
Resistance 
Brown Instrument Co. 
Leeds & Northrup Co. 
Wilson-Maeulen Co., Inc 
Vapor-Tension 
Tagliabue Mfg. Co., C. 3, 
Taylor Instrument Co, 
Wet & Dry Bulb 
Bristol Company 
Brown Instrument (Co. 
Leeds & Northrup Co 
Tagliabue Mfg. Co., C. J, 
Taylor Instrument Cos. 
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THERMOSTATS 
American Instrument Co 
American Radiator Company 
Bristol Company 
Brown Instrument Co 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Cos 

TURE LPP aSArien RECORD- 


Tagliabue Mfg. Co., C. J. 
TIME RECORDERS 

Brown Instrument Co. 
TIME SWITCHES 

Westinghouse Elec. & Mfg. Co 
TIME STAMPS—Automatic 
TIME SYSTEMS—Electric 
TIMERS 

Leeds & Northrup (<¢ 

Rawson Elec. Inst. (% 
TINTOMETER 
TORSIOGRAPH 

Lehmann & Michels 
TRANSITS 
Eng neer’s, Surveyors, Mine, 
Pocket 

Taylor Instrument Companies 
VALVES 
Automatic Shut Off 

Taglisbue Mfg. Co., C. J 
Balanced 

Brown Instrument Co 
Diaphragm 

Tagliabue Mfg. Co., C. J. 

Taylor Instrument Cos 
Electrically Operated 

Srown Instrument (< 


Reducing 
Tagliabue Mfg. Co., C. J 
Regulating 
Brown Instrument Co 
Tagliabue Mfg. Co... C. J 


Taylor Instrument Cos 
Safety, Fuel Shut-off 
Tagliabue Mfg. Co., C. J 
VENTURI METER 
Builders Tron Foundry 
Brown Instrument Co 


VIBROGRAPH 
Lehmann & Michels 
VIBROMETER—DAVEY 
electrocon Corporation 
VIBROSCOPE 
Electrocon Corporation 
VISCOSIMETERS 


American Instrument Co 
Tagliabue Mfg. Co., C 
Taylor Instrument Cos 
Teschner-Myers Co., Inc. 
VISCOSITY TUBES 
American Instrument Co 
VOLT-AMMETERS 


Jewell Electrical Instrument Co. 


Weston Electrical Inst. Corp 
Westinghouse Elec. & Mfg. Co 
VOLTMETERS 


Indicating 
Jewell Electrical Instrument Co 
Leeds & Northrup Co. 
Rawson Electrical Instrument Co 
Westinghouse Elec. & Mfg. Co 
Weston Electrical Inst. Corp 
Recording 
Bristol Company 
Leeds & Northrup Co 
Westinghouse Elec. & Mfg. Co 
WATER & SEDIMENT APPA- 
RATUS 


Tagliabue Mfg. Co., C. J 
WATTHOUR METERS 
Westinghouse Elec. & Mfg. Co 
WATTMETERS 
Indicating 
Jewell Electrical Instrument Co 
Rawson Electrical Inst. Co 
Westinghouse Elec. & Mfg. Co. 
Weston Electrical Inst Corp. 
Recording 
Bristol Company 
WAX MELTING a. 
Tagliabue Mfg. Co., C 
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Hardness Tests in Production. (Hartepriifungen in der Fliessarbeit.) Zeits. \ 
D. I., Apr. 6, 1929, pp. 471. 
Describes a hardness testing machine which can use either a ball or diat j t 
The Control of Current Density in Plating Baths. W. Pfanhauser. Korrosion und 
Metallschutz, Apr. 1929, pp. 72 


This article describes an instrument for measuri 


hoy 
all j 


} { 
t tit 


e current density g | 
929, pp. 355 


ng t pla 
Surface Heat Transmission. R. H. Heilman. Mech. Engg., May 1 
359. 
This paper gives particulars regarding the methods employed in determining surfa i 
the radiometer used; the determination of emissivity coefficients; derivation of at juat 


convection 
An Analysis of the Arc and Spark Spectra of Yttrium. W. Meggers and H. Rus 
sel. B. of S. Jl. Res., April 1929, pp. 733-770 
All the available data (wave-length measurements and intensity estimate 
Zeeman effects) on yttrium lines have been correlated and interpretated in an analysis of the 
and spark spectra. The total number of lines classified is 448 in the Yt I spectrun I 
Yt Il spectrum, and 10 in the Ye III] spectrum 
Investigations of Molybdenum Steels to Test the Possibility of Using Them as 
Permanent Magnets. (Untersuchungen an Molybdaenstachlen zur Pruet 
ung ihrer Verwendbarkeit als Dauermagnete.) A. Slogotf and W. Mess 


kin. Archiv fuer Eisenhuettenwesen, March 1929, pp. 595-600 


Determination of the magnetic properties of steels with 0.16 to 4.48% M« t 
1.5% C. in relation to the hardening temperature in hardening in oil and water. Influence of 
holding time at hardening temperature. Aging. Comparison with chrome and tungsten magnet 


steels. 
Calibration of Sixty-five 35-Yellow Lovibond Glasses. I. Priest, D. Judd, K. Gib 
son and G. Walker. B. of S. Jl. Res., April 1929, pp. 793-819 

llect tror 


This report deals with 65 nominally 35-yellow Lovibond glasses ed 1 members of th 
American Oil Chemists’ Societv, submitted to the Bureau of Standards in August, 1927, by 
H. P. Trevithick, and identified by AOCS numbers engraved on the glasses. It is understood that 


Mr. Trevithick has a key to these numbers showing the ownership of each glass 
Note on an Electrical Conductance Method for Determining Liquefaction Tem- 
peratures of Solids. E. Washburn and E. Smith. B. of S. Jl. Res., April 
1929, pp. 787-791. 


i) 





A conductance method for measuring liquefaction temperatures, which reg I ‘ A 
milligrams of the substance investigated, is described The method has been Ap| l t tr 
termination of eutectic temperatures of water-salt systems and to the determination of transit 
temperatures of salt hydrates. The method is applicable to any systen hich ctically a 
conductor of electricity below the liquefaction temperature and whi abruptly exhibits a 





preciable conductance at this temperature 
The Precise Measurement of X-Ray Dosage. L. Taylor. B. of S. Jl. Res., April 
1929, pp. 771-785 








A comparison of the unit of X-ray dosage was made by Behnken and sh d a variat 
4 per cent between various laboratories. For the purpose of definition and constancy a we ll 
trolled direct-current voltage source is provided for the X-ray tube 
made between the various methods using the same equipment fo 


ionization. chamber was used to measure the r unit as defined by 
discrepancies were found to be due to the electrostatic field distortion 

ionization current measuring devices. For the purpose of measuring 

used and described. Sources of error are discussed and their probable magnitude indicated ir 
cases. Under known conditions the difference between Behnken’s and Glaser’s determina 


1 in direction. A complete description of the 








certain 
tion has been duplicated in order of magnitude an 
Bureau of Standards equipment for the standard measurement of Rontgen dosa 


age 18 given 


The Compressive and Transverse Strength of Brick. J. McBurney. B. of S. JI 
Res., April 1929, pp. 821-835. 
This paper reports the compressive strength flat and on edge and the transverse strength of 
makes of bricks covering a range of conditions in method of manufacture and degree of burn 
The attempt is made to correlate the variation in ratios of these different measures of strength 


with the various structural features of the brick 
Microscopic Composition and Structure of Prepared Thomas Slags and Relation 
to Solubility in Citric Acid. (Mikroskopische Zusammensetzung und Ge 
fuege verschieden vorbehandelter Thomasschlacken und ihre Beziehungen 
zur Zitronensaeureloeslichkeit.) H. Schneiderhoehn. Stahl und Eisen, 
March 14, 1929, pp. 345-353. 
This article gives results on microscopic investigations of slags 
Knotch Toughness and Statistical Index Numbers. (Kerbzaehigkeit und Statische 
Kennziffern.) W. Kuntze. Archiv fuer Eisenhuettenwesen, March 1929, 
583-593. 
Influence of the deformation speed on the curve ve 
ness and the tensile strength as well as the deformation properties of the materials of the 


chemical composition. Type of test piece. Tests with various materials. Abstract in Stahl und 


Eisen, March 21, 1929, pp. 394 


of true stress. Relations between notch tougl 
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DE 


DIAL INDICATORS 


Comparators Fabrie Gauges 
amt Roocon a Rubber Gauges 

ekness Gauges 
Depth Gauges Tap Comparator Gauges 


Thread Lead Gauges Gear Tooth Comparators 


Piteh Diameter Gauges Cutter Testing Gauges 
Cylinder Gauges Internal and External 


Paper Gauges Grinding Gauges 
FEDERAL PRODUCTS CORPORATION 


PROVIDENCE, R. I. 
WESTERN BRANCH: 7388 WOODWARD AVE., DETROIT, MICH. 
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CARD SECTION 


CLASSIFIED CARD SECTION ADVERTISING RATES 
$10.00 per insertion 
5.00 per insertion 





Boxed Display Space, 2 x 7g ins. 
Positions Wanted Advertisements, 2 x 7, ins. 
Address advertisements and replies to Instruments Publishing Company, Pittsburgh, Pa. 


TT 
Your Card This Size 


in the new Classified Card Sec- 
tion in INSTRUMENTS. at 
$10.00 per month will be a 
profitable investment. Forms 
close the first of the month. 











This Space will act 
as your salesman for 


$10.00 per month. 











“STYLOGRAPH” 


White wax sensitized paper for automatic 


E. S. LINCOLN 


Consulting Electrical Engineer 
Designs Investigations Reports 
Electrical Research Laboratory 


GRAYBAR BLDG. 
420 LEXINGTON AVE., N. Y. C. 


recording in graphic recording instruments 
THE STYLOGRAPH CO. 
P. O., Coldwater, Rochester, N. Y. 


Patent Applied for on Product, Process 
and Machines 








LANCASTER & ALLWINE 


Motor Operated Controllers for 


regulating Valves, Dampers, 
Louvers, Rheostats. 
Time Cycle Contactors. 
Electric Heater Controllers, etc 


Automatic Temperature Control Co., Inc. 
Philadelphia, Pa. 


Registered Attorneys 
Patents and Trade Marks 
Information on Request 
474 Ouray Building 
805 G St., N.W., Washington, D.C. 














The The Davey Dynamic The 
Vibroscope Balancing Equipment Davey Vibrometer 
A portable stroboscope A portable instrument for balancing A sensitive instrument 
for observing mechan- all types of rotating parts while for the measurement of 


running under their own power. vibrations. 


6 Varick St., New York 


isms in motion. 


ELECTROCON CORPORATION - - - - 








YOUNG MAN, experienced in sales and service of industrial instruments 
desires position as manufacturer's representative or position in industrial 
plant using pyrometers, thermometers, flow-meters, automatic control de- 
vices, or similar equipment extensively. Location preferably in western 
New York. Address Box 9, Instruments Publishing Co., Pittsburgh, Pa. 








BUSINESS OPPORTUNITY 


I have $5,000 or more (with or without services), 
lished concern manufacturing technical equipment or supplies. New York 
or vicinity preferred. Please reply fully, in confidence, to B. O., care In- 
struments Publishing Co., 1117 Wolfendale Street, Pittsburgh, Pa. 


to invest in estab- 











When writing to the above companies, mention INSTRUMENTS 





INDEX CARD SECTION 


A file card index will be a valuable asset. It is suggested that this index information be cut out 
mounted on cards, and filed in your desk or in a file box on top of your desk. You will then 


have within easy reach an index of instrument information of incalculable value. 
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JOHN L. HODGSON, INSTRUMENTS, \ 2, No. 7, July 1929, pp 
\ Stipe RULE FOR FILTER Com! ATION 
M. K. KRUGER, INSTRUMENTS, \ 2, No. 7 ily 1929, pp. 233-238 
Troe DkrTERMINATION OF COKE YIEI FOR THE COKE PLANT Bast! 

DISTILLATION Tres 

DR. L. LITINSKY, INSTRUMENTS, \ 2, NO, 7, 3 1929, pp. 239-24 
COMPRESSION INSTRUMENT FOR MEASURING THE STRENGTHS OF FOUNDRY SAN 
H. L. CAMPBELL, INSTRUMENTS, Vol. 2, No. 7, July 1929, pp. 243 











The McCollum-Peters 
ELECTRIC - TELEMETER 
for DYNAMIC TESTING 
Southwark-Emery Testing Machines. Electric Pressure Recorders. 
Whittemore Strain Gauges. 


Huggenberger Tensometers. 
Beggs Deformeters. Electric Engine Indicators. 


Electric Recording Extensometers. 


Booklets available on the above. 
SOUTHWARK FOUNDRY AND MACHINE CO. 
400 WASHINGTON AVENUE 
PHILADELPHIA, PA. 
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Our extensive line of 
catalogs will cover your 
particular interests. A 
letter, stating what you 
make or what instru- 
ments you use will 
bring detailed informa- 
tion. 








ROLEUM 


—_<—a 


Turns To 


plicated On a tremendou S¢ ile by worker lI the 
fields and in the refineries, the Petroleum Industry 
turns to Tycos Ter perature Instrument They 
rely on them to carry n the delicate work 

licats recordin g these | ess 
Oo that the W i k the i 
pet olk ul product 

Your interests i ot r but the i 
perience we ive had e inc ] 
indication ol ur abilit othe Ind f 

Ou t n ri t S} 


Taylor /nstrument Companies 
ROCHESTER. N.Y., U.S.A. 


CANADIAN PLANT 
TYCOS BUILDING 
TORONTO 


MANUFACTURING DISTRIBUTORS 
IN GREAT BRITAIN 
SHORT & MASON, LTD., LONDON 









whsicir iat ciate no ition: cance. aR tee oe - 
PA WM Cater a vin, ea er Wad same Chee Sir OO ato 


THE 2 T SENS E OF iN EU 4 tf ky 

Tycos Temperature Instruments 

INDICATING - RECORDING ~ CONTROLLING 
" . ; j & ad ; 


mae ateean " Sacetadonatanien thease ret 20 eens ae 
SR Le ag Been? ant Sy EL ae eae ears Mast 5 esi 8 
: SANEN eae Bh ii wit ON oa aia seein y 
LA Dvr 



























ii ma te): ia ee ~ 








EVELOPED urly 
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b” at The Detroit Ed 
SON Company Det it 
Micl WI re severa ul 
ittended Stations af! 
guipped with both Re 


photog 
ME 


t 
hese small size rectangu 


t 

lar shaped instruments 
idapt themselves admit 
ably to board 
mounting, 
cially fitted for use where 
space 1s at a premium 
The size of chart used is 
six inches in 
easy to file and 


panel 


and are espe 


diameter: 
handle, 


The Most Extensive Line 
of Recording, Indicating 
and Controlling Equip- 
ment for the Industries, 
including: 
Pressure and Vacuum Gauges; 
Liquid Level Gauges; Electrical 
Boiler Water Level Gauges; Re- 
cording Thermometers; Indicat- 
ing and Recording Pyrometers; 
Recording Psychrometers; Re- 
cording Electrical Instruments 
(including Voltmeters, Miéilli- 
Voltmeters, Ammeters, Milli- 
Ammeters, Shunt Ammeters, 
Wattmeters, Frequency Met- 
ers); Mechanical Motion Re- 
corders; Electrical Operation 
Recorders; Indicating and Re- 


cording Tachometers; Engine 
Counters; Revolution Count- 
ers; Averaging Instruments; 


Gaugeboard Clocks. Also equip- 
ment for automatically control- 
ling Temperature, Pressure, 
Liquid Level, Liquid Flow, 
etc.; together with Motor Op- 
erated and Solenoid Controller 
Valves, and Control Panels. 





The Bristol Company, Waterbury, Conn 


Chicage De 
St. Louis 


Philadelphia 
Pittsburgh 


Boston 
New York 
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Recording Voltmeters 
and Ammeters 


t so des O ied as t 

ery accurate, dé 

tailed readings. Outsid 
rall case dimensions 

ire 8 wide by 10) 


by approximately 
4! > deep 


high 


~ 


Instruments can be furn 
ished equipped with 
Bristol Telechron Clock 
for 7-day or 24-hour ro 
tation, an arrangement 
especially convenient 
for unattended stations 
as it eliminates clock 


winding. 


Birmingham 
Detroit Akron 












Accuracy and 
ness are assured 


the same typ 


erating mec 


s 


ployed S( 


for many years 

Bristol’s  Electri 

cording Instrum« 
To cooperate 11 

ing Bristol’s Inst: 
to your particular 
Bristol’s Engi 
Service is availabl 
out obligation. G 
plete informati 


Bulletin No. 37 


San anciKey 


